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Examination of the RE; employed againſt the : 
| bite of the Viper. Lora. „ 
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AFTER having examined the quality of wo "9 4 


viper's venom, and being much better acquainted | 
than hitherto with the nature of this poiſon, it ap- 
peared to be no longer difficult to find a remedy ; 
for it. This is the uſual way of reaſoning, and iN 
is the ſource of numbetleſs remedies, which ſuc- 

ceed each other, and are at length found by expe - 

rience to be hurtful, or uſeleſs at leaſt.” The fluid \ 


volatile 1 owes its greateſt repute to the te- 
1 "I > ha * N . An * ceived” 
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ceived opinion that as nature of the vide $ Te 5 
nom was diſcovered. Juſſieu, from the authority 


of Mead, deemed it an acid, and this was ſufficient 
to give the volatile alkali the Fepurgtion of being 
a true antidote againſt it. 

The authors who ſucceeded Juſſieu copied from 
each other. They adopted the remedy, and its 
mode. of action, and they found it a good one, be- 
cuuſe the bite of the viper is not always fatal in 
its conſequences. For my part, I am of opinion, 
that even when the nature of a poiſon is well 


known, and the effects it produces on animals, 


we may very eaſily be at a loſs for its remedy. 
Nothing is leſs difficult to conceive than this, if 
we reflect how very ignorant we ſtill are as to the 
animal machine, and how much we are in the 
dark and in uncertainty, as to the qualities, or 
the virtues of bodies. 

Be that as it may, it is clear that the authority 
of certain -writers has brought into faſhion a 
greater number of remedies, than has been intro- 


duced by the fallacious experiments of others, or 


the ſcarcity and price of the remedies themſelves. 
The bezoar, for inſtance, the unicorn, and rhino- 
ceros, are of the latter diſcription. Were we 
to examine by the rigid touchſtone of experiment, 
the long liſt of remedies, to how few would they 
not be reduced? It is on this account that the 

| beſt collection of receipes is invariably the ſhorteſt. 
We have already ſeen above, in, what eſtimation 
the fluid volatile alkali, regarded as a ſpecifick, 
"2 | ſhould. 
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Hoa be held. All my experiments Web it to 


pe totally uſeleſs, even when taken inwardly. It does 


not appear that it can have the ſmalleſt effect when 
9 to the part bitten. It is almoſt needleſs. 
to obſerve, that the volatile alkali, whether given 
internally, or applied to the part, can in no way. 


ſerve to correct the acidity of the venom, ſince 
the venom is certainly not acid; whence it is that 
theſe boaſted qualities of an alkaleſcent principle, 
this neutralization of ſalts, are mere fancies and 
errours produced by ill experiments. 1 believe 
befides, that even though. the venom of the viper 
ſhould be acid, and deſtructive to animals as an 
acid principle, we ought to expect little or no- 
thing from the volatile alkali applied externally. 
To the end that the volatile alkali ſhould ſaturate 
the acid of the venom, it would be neceſſary that 

it ſhould find its way into the part bitten, and 


ſhould there mix and unite itſelf with it. It appears 


to me, that in general, the volatile alkali does not 
reach the muſcles through the ſkin, at the place 
where the poiſon has penetrated, Tis at leaſt what 
I obſerved in thoſe animals that have a compact 
_ Kin, like that of the human body. 


Experiments on the effefis- of the Volatile Alkali upon 
the bite of the Viper. 
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1 cut a piece of the ſkin under the belly of a 
guineapig, the inciſion being in the ſhape of. 


—— 


ws +4 


a_parellelogram, three ſides of which were ſepa» 
rated from the animal, the fourth ſtil} hanging te 
it. I pierced the cut ſkin with the dried teeth of a 
viper, which penetrated it through and through. 
Under the hairy fide of this ſkin, thus prepared, I 
held a bottle filled with volatile alkali, and having a 
mouth of four lines diameter, but could never per- 
ceive that any ſmell was communicated to the in- 
ſide of the ſkin, how long ſoever J kept it over 
the bottle, and however great the ſtrength of the vo- 
latile alkali, which was active to a degree. 
I repeated this experiment on rabbits, that have 
a ſkin ſtill thinner. The event was the ſame: no 
ſmell could be perceived through the ſkin. 72 — 
I moiſtened the inner part of the ſkin of a guinea- 
pig, which I had previouſly pierced with the dried 
teeth of a viper, as before, with a little diluted 
nitrous acid. Whatever quantity of the volatile 
alkali I threw upon the outer part of the ſkin, the 
nitrous acid never appeared” to be ſaturated, or in 
the ſmalleſt degree weakened. At another time I 
moiſtened the ſkin of another guineapig, prepared 
as above, with a diſſolution of copper in well di- 
luted nitrous acid, and kept the outer part of the 
ſkin wet with the fluid volatile alkali : the diſſo- 
lution « of copper did not change its colour to 
blue. | 
It is then certain, that in general the volatile 
alkali does not penetrate through the compact ſkin - 
of a quadruped ; the reaſon of which is, that the 
tooth of a viper being very ſmall, does no more 


than 
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+ Sa diſplace the parts a little, and in Proportion 
as it is withdrawn, the ſkin, by its elaſticity, reco- 
vers its former fituation, and cloſes the hole. It on 


this account frequently happens, that the bite of a 


viper does not cauſe the animal to bleed. If A. 
conſiderable veſſel has been punctured by the tooth, 
the blood iſſues out, coagulates, — Nee Fre 
ac of other ſubſtances. © 

The human ſkin is thicker than chat a: rabbits 
and guineapigs ; it is of a very cloſe contexture, 


and very elaſtick. If the fluid volatile alkali were a 


true ſpecifick, whenever it could unite itfelf with 
the viper's venom, it would be inefficacious againſt 
the bite of a viper in man, or could at beſt: ſerve 
only for bites in the ſkin altogether ſuperficial, 
which are never to be dreaded in any Ct 
however ſmall, and much leſs in man. 
hut if the volatile alkali is uſeleſs when applied 
externally to the part, from the difficulty it finds to 
mix with the poiſon; why may it not be uſe- 
ful, if we contrive to introduce it into the parts 
bitten? greater or ſmaller incifions may be made 
in animals, and the volatile alkali. conveyed by this 
means to the wounded muſcles. Will it in this 
caſe be a ſpecifick ? Will it at leaſt be uſeful ? 
"TO fully Wen this 1 made ks following ex- 
periments. Ty oo | | 


T1 had ſeveral animals, ſuch as hens, rabbits, 


guineapigs, &c. bit in the leg, and ſome minutes 
after made deep and extenſive inciſions into the 
wounded. * I waſhed theſe incifions with pure 
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volatile At and covered the legs with linen | 


bandages. I got ready an equal number of ani- 


mals of the ſame fize, and of the ſame kinds, to 
ſerve as a compariſon. Theſe were likewiſe bit in 


the leg, but I neither made inciſions, nor applied 
to them the volatile alkali. The reſult of twenty- 


four experiments was not favourable to this me- 
dicine applied to the inciſions, and the violence of 
the diſeaſe was even more confiderable 1 in the for- 


mer than 1 in the latter. 


I cannot here paſs over an experiment which 
was ſuggeſted to me by the Duc de Chaulnes, and 
which I made a little time after, with his aſſiſtance, 
on a pigeon, in the preſence of a celebrated phyfi- 
cian and chymiſt, Monſieur Darcet. I mixed to- 
gether equal proportions of venom and volatile 
alkali, and introduced a part of this mixture into 
the pectoral muſcles, The pigeon died at the end 
of eleven minutes. As I had ſome ſuſpicion that 


in the operation, I had penetrated into the cavity 


of the thorax, I thought proper to repeat the ex- 
periment on other animals. Beſides this, I varied 


the quantities of the venom, and of the volatile al- 


kali, and likewiſe made uſe of fluid volatile alka- 


lies, prepared without lime. Of fix pigeons who 


were poiſoned in the breaſt, and fix others in 
the leg, not one recovered, and all died in a very 
ſhort ſpace. 
J put into a ſmall glaſs, Ok drops of viper's 
venom, and twelve drops of fluid volatile alkali. 
After having mixed theſe two fluids together, I 
put 


.— 
4 3 
* 


put half a ws of them on the dase Gas 4 105 
one of the muſcles of a pigeon. It died at the end 


of thirty hours, with the foaptoms: of poiſon, bur 
in a moderate degree. 


I repeated this experiment o on ark 2 


the muſcles of which b had laid bare, and wounded 


in ſeveral places. Into theſe muſcles I introduced 


a ſmall piece of wood well covered with the venom 
taken from the glaſs: The pigeon ſurvived, al- 


though the ſymptoms of Fallen diſcovered thems 


ſelves. 


I repeated this ſecond ex periment on awd 


pigeon, and introduced as above, the piece of wood 


covered with the venom. The animal lived, and 


had ſcarce any alument. | N 
I made a freſh experiment with the piece of 


wood dipped in the venom, and in leſs n an hour 
the pigeon died. 


The little uniformity in the reſult of theſe ex- 


periments made me ſuſpect, that the poiſon had 


not well communicated itſelf to the muſcles, and 
that the uſe of the piece of wood was not the beſt 


way to communicate the diſeaſe. Some ſucceed» 


ing experiments confirmed me in this fuſpicion. 
I formed then the idea of introducing into the 


muſcles of pigeons, the venom from the ſmall 


glaſs, by means of a thread repeatedly doubled. 
I paſſed the threads well rubbed over with this 
poiſonous mixture, through the muſcles, and left 
them there, Six pigeons who underwent this ex- 


B4 | periment, | 
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Fitment, all died i in the n of chirty-ſeven'n mis 


It is, "TAY poſſible, that the Huld volatile 


alkali contracts the veſſels in ſuch a way, that the 


venom cannot be eaſily abſorbed; but be that as 


it will, we ſee clearly that when it is well applied, 
it is mortal as before, and that the volatile alkali 
does not diminiſh its activity. G 
"Theſe experiments not orily demonſtrate the ab | 
| ſolute inatility of the volatile alkali againſt the bite 
of the viper, when applied externally”; ; but they 
at the ſame time prove till further, that it cannot 
have a direct and ſpecifick operation, herr it is even 
taken internally. If the venom of the viper pre- 
ſerves all its malignant qualities when in immediate 


union with the volatile alkali, how can it ever be 
| deprived of them, by meeting with it, when it is 


itſelf united in the animal, with an immenſe 


uy of Avids, and e in fo many parts Þ ? 
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Experiments 1 Us EL of Arent Subſtances 


| 1 the vile F 


—ů— 


2 


The 5 experiments may ſerye equally to ex- 
clude from the number of ſpecificks, the many 
boaſted remedies againſt the venem of the viper. 
1 united a great number of ſubſtances with this. 
poiſon, bur did not obſerve after. all, that 1 it loſt its 
dpd qualities, * mixed it with acids, with al- 


Ss 
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of Mikes, with "HP ſalts,” with oils; but it cone 
tinued to deſfroy the animals, whenever it had 
found its way into their wounds. : 


"I likewiſe made direct experiments on t fabia | 


ee, to be more certain of their inutility. 1 


ſhall not here enter into a detail of theſe experi- 
ments; becauſe it would be too long, and becauſe 
I think it of little conſequence; it will be ſuffi- 
cient for me to ſay in a general way, that I ap- 


plied them to the parts bitten by the viper; even 
making inciſions, to give the venom a freer com- 
munication. In theſe experiments I tried oil 
of vitriol, the nitrous acid, the phoſphorick acid, 
and the mineral acid, (Pacide _ ſpathique,) and I 
found them all to be at leaſt uſeleſs. Alkaline 
ſalts, * cauſtick and not cauſtick, whether mineral, 
vegetable, or animal, had the ſame effect. I was ſtill 
more attentive to the neutral ſalts, and above all 
to ſea ſalt, which feveral eſteem a good remedy, 
but which I alſo found uſeleſs. As to oils in 
general, and ef pecially that of turpentine, they ap- 


* 
* 2 


peared to me to be of ſome real:uſe. The beſt 


mode of application is, to foment for a long time 
the part of the animal that has been bitten, in the 
oil made extremely warm Some guineapigs that 
according to the probabilities that reſulted from 
my experiments on theſe animals, would have 


died, were perfectly cured by it. It is very true 
that they had been bit by a ſingle Viper, and only 


once, and that two of che feet bitten, had loſt:the 
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ſkin, and were in part crippled, which was pro- 
bably occaſioned by the too great heat of the oil. 
I made repeated experiments by dipping the part 
that had been bit in various fluids. The plung- 
ing it into very warm water, and keeping it there, 
appeared to me to be truly advantageous. The 
pain was evidently leſſened, the inflammation 
abated, and the colour leſs livid and changed. I 
found the ſame effects from lime water, and from 
water mixed with common ſalt, and other faline 
ſubſtances. Although the immerſion is neither a 
ſpecifick, nor a certain remedy, it is always attended 
with a greater or leſſer degree of advantage, which I 
think is in theſe caſes due to the mere famentation 


with warm water. 


I Qobſerved in the courſe of my experiments, that 
dogs and cats recovered with a facility propor- 
tioned to the violence of their vomitings; and 
withing to follow this indication of nature, I 
made a great number of experiments on dogs, 


Here I was very often led to helieve the emetick a 


good remedy, as I ſometimes met with ſeven or 
eight caſes which terminated in the ſame way, and 
were altogether favourable. The emetick I made 
uſe of was the ftibiated tartar, which I gave in 
water, in different doſes, and at different periods. 
The reſult. of ſome of theſe experiments contra- 

_ dicted that of others, but ſeveral of them were 
very favourable and uniform. Amongſt a great 
number of other trials, I had a dozen dogs bit in 
the leg, each by three vipers, and by each repeat- 

edly, 


s Y 0150/30"... 7 
edly. To fix of them I gave emetick tartar, to the 
others nothing. All of the firſt recovered ; four 
of the others died in leſs than three days. I cannot 
therefore take upon. me to determine the tartar 
emetick entirely uſeleſs, hut it 1s certainly no hg 
cifick, no aſſured remedy, 

- I wiſhed to try cantharides, not becauſe I was 
ſtrongly induced to believe them good againſt the 
bite of the viper, but only becauſe I wiſhed to ſee 
how an active ſubſtance, and that too in ſome de- 
gree poiſonous, would act on an animal attacked 
with the ſymptoms of poiſon, 

I applied the cantharides to the bitten part, and 
likewiſe cauſed them to be taken internally. I ſoon 
perceived that, applied to the part, they were evi- 
dently injurious, and that there was a ſpeedy diſ- 
poſition to gangrene and ſphacelus, To introduce 
them ſtill better, I made inciſions. _ ; | 

Thoſe taken internally furniſhed me, like the 

emetick, with equivocal concluſions, in proportion 
to the uncertainty of which, I multiplied my ex- 
periments, and was at length aſſured that the can- 
tharides, are neither a ſpecifick, nor an efficacious 
remedy, although, I can neither declare them hurt- 
ful nor uſeleſs, | 

I conceived greater hopes from the bark, which 
is avowedly a powerful antiſeptick, and very uſe- 
ful in caſes of gangrene. For the ſhort time the 
complaint laſts, the viper's poiſon produces a true 
local gangrene, and the bark was therefore promiſ- 
ing. I began ny experiments with the ſimple po. 
er, 
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8 which 1 threw on the part bitten, into which” 


1 had made ſeveral inciſions. Not perceiying that 
it had a certain good effect, I had recourſe to the 


bark in infuſion. I bathed the wounded part of the 
animal lengthways, ſometimes keeping it for a long 


ſpace entirely plunged in the warm infuſion. At 
other times, I plunged it repeatedly in, but it was 
all 1 in vain : I could never aſſure myſelf that it had 


| a real and conſtant adyantage, although 1 cannot 


condemn it as entirely uſeleſs. 


It was neceſſary to make an incredible number of ©. 


experiments, before I could determine the little 
certainty of emeticks, cantharides, and bark, op- 
poſed to the bite of the viper : theſe experiments 


are beſides extremely inconvenient, as one operates 


principally upon dogs, and they are for the moſt 
part of very long duration. A dog when he ſur- 
vives, frequently remains EK ten, Ukteen or 
even twenty days. 

1 wiſhed to try beſides, if ſcarifications more or 
leſs deep, and the actual cautery, were certain re- 


medies. The conclufions I obtained, which were 


very numerous, were not favourable to theſe 
two methods, which are however propoſed by 
authors with great confidence. It appeared to 
me on the contrary that the ſcarifications, very 


far from being uſeful, rather did harm; the part 


bitten, and afterwards ſcarified, being the more 


diſpoſed to gangrene. In a word, neither the ſca- 


rifications nor the cautery had any uſeful effect. 


oN : $0148 6 kk EEE 


It remained for me to try two other remedies 
which many celebrated phyſicians prefer to many | 
others.---The-theriaca and the fat of the "viper it- 
elf. fg te fl | by be 
I employed the theriaca by laying it on the part, 
which had been bit, and afterwards ſcarified. I re- 
newed it feveral times, and kept the part well cover 
ed with pieces of linen ſpread with the ſame. 1 
likewiſe gave it internally, but all without effect: 
it did not appear to me to be of any uſe in dimin- 
iſhing the animal's complaint. 
Mead in his treatiſe on poiſons, peaks of a re- | 
medy which was reckoned in his time, a real ſpect- 
fick againſt the bite of the viper. He ſays that the 
viper catchers in England uſed it with ſo much confi- 
dence, that they were no more afraid of the be or 5 
a viper than of a common prick. | 


Mead contrived to ferret out this remedy, which 


was yet a ſecret. He diſcovered that it was the fat 
of the viper itſelf, which they rubbed over the bit- 
ten part. To be ſtill ſurer of the efficacy of this reme- 
dy, he had the noſe of a dog bit by a viper, and ap- 
plied the fat to it. The animal recovered, and on 
repeating the experiment, the reſult was the ſame. 
Being thus aſſured of the efficacy of the remedy, he 
ſat about explaining philoſophically how it ought | 
to correct the action of the poiſon. He found 
that the glutinous corpuſcles of the viper's fat were 
calculated to encloſe the volatile ſalts of the poĩſon, 
and ſo to prevent their uniting into chryſtalline falts, 
| : to 
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to which th poiſon owes its force of activity. 

Mead's principal miſtake confiſts in having ſuppo - | 
ſed that the bite of a viper on a dog's noſe was abſo- 
lutely mortal. On another hand what dependance 
_ ought we to place on two experiments only? It has 
been ſeen above, how different the conſequences 
are when the circumſtances even appear the ſame, 
and how little truſt ſhould be placed even in uni- 
form conſequences, provided the number of experi- 
ments be not very great. 

Bites of the viper on the noſe, are leſs dangerous 
than in all other parts of the body. If Mead had 
- multiplied his experiments more, if he had varied 
them as he ſhould have done, he would not have 
been deceived, or would have been ſooner convinced 
of his errour. From hence principally ariſes the 
 flowneſs in progreſs of the ſcience of natural philoſo- 
| Phy, and this is the ſource of an infinite number of 
miſtakes which continue to disfigure n and 
to prevent its advancement. 

I have likewiſe tried electricity againſt the bite of 
the viper, and have not only found it-uſeleſs, but 
it has even appeared to be hurtful, It is at leaſt 
certain that in the animals to which I applied it, the 
complaint became more violent, and that they died 
ſooner. In many, I threw ſparks from the con- 
ductor, on the part bitten; and in others drew 
ſparks from the part, keeping the animal faſtened 
to the conductor: in both ways I found electricity - 
more hurtful than beneficial. 5 
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Application of Leeches to the Bite of the Viper. 


I had a pigeon bit in the leg by a viper, and in- 
ſtantly applied to the part three leeches which faſ- 
tened very well. In twenty minutes it died, the 
leeches being ſwoln with the blood they had ſucked 
from it. 

I repeated the ſame experiment on two other pi- 
geons, which were but juſt bit when the leeches 


were applied. x hey both died in 2 min- 
utes. | 


The ſucking the parts bit by the Viper. 


I was defirous to ſee if by ſucking the part im- 

mediately after its being bit, the poiſon could be 
prevented from diffuſing itſelf, I met with a per- 
ſon who made no difficulty of ſucking it. 
I had the bites of two pigeons ſucked, without 
dilating them, and thoſe of twoothers, after having 
dilated the holes made by the teeth, and begun to 
ſcarify. All four died in leſs than mann mi- 
nutes. 


The ſame experiments terminated the fame way 
with quadrupeds ; after which I am not afraid to 
pronounce that neither ſuction by the mouth, nor 
the application of leeches, is a certain "TO 
_ the bite of the viper. 

| I ſhall not dwell on ſeveral other methods I Fa 
tried n the venom of this animal, and which 


I have : 


r Oo Nr ANA 3 


4 have e more or leſs uſeleſs, and ſometimes 
hurtful. L have applied ſeveral earths, chymical 
preparations, and vegetable ſubſtances, to the 
bitten part, and have ſometimes even given them 
inwardly to the animals. I think it uſeleſs to inſert 
a catalogue of ſuperfluous remedies. 


On the viltiey of amputating the Limbs bit by the 
f £ 9 ; 


"i 


We have already ſeen that the action of the 
viper's venom is not inſtantaneous; that it requires 
a certain time for its effects to be perceived in the 
bitten parts; and that the external malady does 
not communicate itſelf ſuddenly to the animal. 
We have alſo ſeen, that if the part bit by the 
viper be ſuddenly amputated, the animal ſurvives. 
All - theſe experiments together ſupply a certain 
remedy againſt the bite of the viper, when one 
can practice it with facility. It is natural to ſup- 
- poſe, that by lopping off the diſeaſed parts, the 
life of the animal may be ſaved ; but the amputa- 
tion ought not to be much retarded, becauſe it is at 
| leaſt certain, that the ſooner it is performed the 
ſurer its effects. In pigeons it begins to be even 
fatal at the end of fifteen ſeconds, at which time 
the internal malady is communicated, which the 
amputation encreaſes, and haſtens death, inſtead of 
diminiſhing one and retarding the other, as I have 
been ſatisfied by ſeveral 8 | 
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Before 1 examined: into the advantages of im- 


putations on animals bit by the viper, I wiſhed te 
ſee whether the internal malady would be com- 


municated in a ſenſible way, and fo as even to oc 
* 
caſion death in other animals, in the ſame ſpace 


of time as in pigeons. It was neceſſary to try 


it on animals that die with much greater diffi- 5 
culty than theſe laſt, but who would die to a cer- 
tainty, and in a ſpace not too diſtant from the in- 


troduction of the poiſon. I made choice of very 


ſmall guineapigs, becauſe I knew by ee | 


that they had all theſe qualities: E 2 
I had a guineapig bit ſeveral times at the extre- 
mity of the foot, which at the end of twenty ſe: 
conds I cut. off betwixt the tarſus and the tibiaz 
The animal lived; and ſeemed to have no other 
complaint than that cauſed by the operation. 


I had another guineapig bit repeatedly at the ex- 


tremity of the foot, by a viper, and at the end of | 


forty ſeconds cut off the leg as above: He reco- 
vered in the ſame way with the former. by 
A third guineapig received ſeveral bites in the 


foot, from a viper, a minute after which I eut 


off its leg. It recovered as well as the others. 

I had another guineapig bit repeatedly by a viz 
per, in the foot, which in eighty ſeconds I cut 
off; this one likewiſe recovered. 


I had another guineapig bit repeatedly. in the 


foot by a viper, and two minutes aſter eut off its. 


leg; it recovered likewiſe. 
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1 had 8 guineapig bit ſeveral times 16 4 
viper, in the foot, which at the end of three mi- 
nutes I cut off: this one recovered too. 

TI had another guineapig bit ſeveral times by a 
-viper, at the extremity off the foot, and at the 
end of four minutes cut off its leg: it died three 
hours after, having a lividneſs of the muſcles of 
the leg, and the auricles and heart filled with 
elotted blood. 
I had another guineapig bit repeatedly in the 
foot by a viper, and at the end of four minutes 
cut off its leg: it recovered. 

It muſt be obſerved, that the feet amputated at 
the end of three or four minutes, have unequivo- 
cal figns of local malady ; theſe figns are even ob- 
ſerved before, although with more . are 
not ſo certain, and do not exiſt always. 

Neither of the guineapigs bitten in the feet, and 
mutilated in leſs than three minutes, died; but of 
the two mutilated at the end of four minutes one 

died, and the other ſurvived. There are even here 
then, as well as in many other caſes we have ſeen 
above, circumſtances in which the bite of the vi- 
per produces greater or leſſer effects; but what 
is more important, and deſerves all our attention, 
is, that the internal malady is not communicated 
to the animal till very late, in compariſon to that 
in the caſes of the pigeons, or more properly, that it 
does not become mortal till after a long time, and 
that the cutting off the part bitten may be made 

On with 
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ith all poſſible advantage ind fakety, within the 
limits of a much greater time. | 


But let us continue our experiments, the EY 


ber of which has been too — to ſupply us with 


certain concluſions. 


I had a guineapig bit RE times in the foot 


by a viper, and cut off its leg at the end of four 
minutes: it recovered. | 
I had another one bit repeatedly in the foot 


by a viper, and cut off its leg at the end of five 


minutes: it recovered. 


I had another guineapig bit in this way in the 


foot, and at the end of ſix minutes cut off its leg; 
it died ten minutes after. 

1 had three guineapigs bit in the foot by a vi- 
per, each one ſeveral times, and in four minutes 


cut from each a leg: they all recovered, 
I had three others bit in the foot in the ſame 


manner, and in five minutes cut off a leg from each 


of them: they all three recovered. 


I had three others bit in the ſame way, and in 


| fix minutes performed the W ; one only re- 


covered. 


I had three others bit as above, ane in ten mi- 


nutes cut off a leg from each: they all died. 
From all theſe experiments it appears that this 
deduction may be made, that every thing is to be 
expected from the amputation of the leg, if per- 
formed on guineapigs before fix minutes are elap- 
ſed after their being bit by the viper. 
"| i It 
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<; mY is natural to ſuppoſe, that in larger animals 
the amputation may be made much later ſtill than 
fix minutes, and experience has demonſtrated it 
in very large rabbits; but we may ſtumble on ano- 
ther inconvenience which confines this method 
very much: pigeons: are not endangered by the 
amputation of the leg; ſmall guineapigs bear that 
of the extremity of the foot, but not always that. 
of the leg; larger animals are more apt to die 
when a great part of them, ſuch as the leg, is lopped 
off; ſuch an operation in theſe caſes is not only 
uſeleſs but dangerous. | 

It does not, however, follow. that amputation, 
even in large animals, may not be uſeful againſt 
the bite of the viper; in general it is ſo when the 
animal bears it eaſily, provided it be done at a con- 
venient time. As amputation may be very uſeful 
in a great. number of caſes, I thought ,it incum- 
bent on me to make experiments, and to vary them 
| ſeveral ways, on different animals. | 


* 


Rabbits and Dogs that had their ears bit and cut off. 


I had a rabbit's ear bit a fingle time by a viper, 
and in, thirty ſeconds cut it off fix lines below the 
part bitten. The animal bled a great deal, but did 
not die, nor even appear more diſordered than 
another rabbit, the ear of which I cut off, with- 
out having it bit. at 
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1 wa a ſecond rabbit bit ſeveral times by a 


_, viper, and a minute after cut off the two ears, fix 


lines below the bite. It recovered e OY 
pte of poiſon. 


I had a third»rabbit bit in both ears, by two vi- 


pers, each of them repeating its bites, and in two 


minutes cut off each ear, eight lines below the 


Parts bitten; it recovered as well as the other two. 
I had two other rabbits bit ſeveral times in both 
ears, each by two vipers. At the end of ſix mi- 


nutes I cut off the ears, eight lines below the bites. 


Both recovered, without wy intermediate hc a 
of poiſon. 


nute I cut off fix lines below the part bitten. The 
dog recovered without any other ſymptoms. than 
thoſe common to ſuch an operation. 

In the fame way I had another ſmall dog bit re- 


peatedly i in the ear by two vipers, and in ſix mi- 


nutes cut off the part. It recovered without ha- 


ving had any other ſymptoms than thoſe reſulting . 


from the operation. | 

Again, I cauſed a young and ſmall dog to be 
bit in both ears by two vipers, and by each re- 
peatedly. In twenty minutes [ cut off the parts. 
It recovered without having any PO OY of 
poiſon, ; 
I repeated this laſt experiment on two other dogs, 
and it ſucceeded equally, fince both of them lived. 
Tis very true they were much diſordered, but not 


I had a ſmall dog bit in the ear, which in a mi- 


C3 more 
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more ſo than dogs are uſed. to be when their ears 
are cut off, without haying been bit, | 
As it is not common for either rabbits or dogs 
to die when bit in the ears, aboye all, if they are 
ſomewhat large, the experiments on theſe animals 


— 8 ſerve to prove that the effects, at leaſt local, 
not ſubſiſt after the bitten parts are cut off. 
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143 Animals that have received bites on the Skin, into 
= d uhich inciſions have been afterwards made. 


I had a very ſmall guineapig bit repeatedly by 
2 * on the ſkin of the back, and to prevent the 
viper's wounding the muſcles, I kept the ſkin 
raiſed with pincers, the teeth piercing it through 
and through. I held it thus for four minutes, and 
then diſſected it away in ſuch a manner that none 
of it remained for ſeveral lines round the part 
bitten. The animal recovered in twenty-four 
hours, the inciſion in its ſkin being covered with 
an eſchar, It eat as uſual, and appeared to ſuffer 
nothing except what was fimply cauſed. by the in- 
cifion, as I affured myſelf by preparing another 
guineapig, to ſerve a3 a compariſon, and which re- 
covered in the ſame time, but had not been bit by 
a viper. 

I had another guineapig bit ſeveral times on tha 
ſin by a viper; I kept the ſkin raiſed for four 
minutes after its being bit, and at length cut it. 
It had already the marks of poiſon upon it, that is 
A ME, na 
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to ſay, livid and black ſpots, and theſe ſpots ex- 

tended for ſome ſpace round the part bitten. 

I had another guineapig bit repeatedly by a vi- 

per on the ſkin, which in four minutes I diſ- 

ſected away. The creature recovered without any. 
ſymptoms of poiſon. 
I had three rabbits bit as above, but made no | 
incifions; they all died, one in fixteen hours, 
another in twenty-ſix, and the third in thirty-two. 
In this laſt the fleſh bitten was gangrened inter= 
nally, and the eellular membrane, the pectoral 
muſcles, and thoſe of the abdomen, were filled with 
black and extravaſated blood. The two other rab- 
bits had likewiſe evident marks of diſeaſe and wow 
grene, but in a leſſer degree. | 
I had two ſmall guineapigs bit as usb on thi 
ſkin, and in twenty minutes made the incifion. 
Both recovered very well. 

As the bite of the viper is uſually mortal in theſe 
animals, even when it does not penetrate beneath 
the ſkin, the inciſion into the part bitten becomes 
2 ſure remedy for them againſt its venom. I re- 
peated the ſame experiments on dogs and rabbits, 
and the reſult was the ſame. The cure 1s certain, 
and the local complaint avoided, as likewiſe the 
internal one, itf 4 great meaſure at leaſt, although 
the amputation of the parts bitten be made en la- 
ter. 5 | 73 
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Combs and Gills of Fowls bit, and afterwards cut off, 


It has been ſeen above that the bite of a viper in 
a fowl's comb does no injury to the comb, but a 


great deal tothe gills. This fact is not the leſs true 


for being ſingular, and is the reſult of mn uni- 
foi m and conſtant experiments. 

As the venemous effects do not diſcover 1 
in the comb, but in the gills, which are attacked 
with a complaint generally fatal to the hen, it was 


natural to ſuſpect that the gills being cut off, the 


animal would recover perfectly. 


I had a fowl bit, then, and that repeatedly, in the 
comb, by a viper, and in twenty ſeconds cut off 


the gills. 


It recovered without any penn 3 Haſs, con- 


tinuing to eat and drink as uſual. 


I had the comb of another fowl bit repeatedly by 
a freſh viper, and in forty ſeconds, cut off the 
gills. Ir did not appear to have any complaint. 

I had a fowl's cornb bit ſeveral times as above, 
by two vipers, and in fixty ſeconds cut off the 


* gills. It recovered without any ailment. 


I had the combs of three fowl's bit repeatedly by 
two vipers, and cut them off, one in four minutes, 
a other an eight, and the third in ten. They all re- 


covered, the gills of the third were diſeaſed at the 


end of the ninth minute. 
It has been ſeen that when the gills, and not the 


ens, are bit by the viper, the complaint does 


not 
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not find its way to the combs, but remains in the 
gills, is more dangerous than if the viper * 


. 72 the comb; and is uſually fatal. 


I had a fowls gills bit ſeveral times by a viper, 
and cut them off in twenty ſeconds. It en | 
without any apparent illneſs. 

T had the gills of auother fowl bit repeatedly dk! 
viper, and cut them off in fixty ſeconds. It reco- 


vered, without 1 th external e, ol com- 
plaint. 


T had three other fools bit e in the; a 


by a viper, and in three minutes cut off the parts. 


The fowls did well, without betraying any ail 
ment. 

I had the gills of three other fowla bir in the ſame- 
way, each by two vipers, and that repeatedly, and 
gut them off in four, ſix, and eight minutes. The 
fowls all recovered, without any ſymptom of poi- 


| fon, as if the gills had not been bit by the viper, 


but only cut off. 

All the Experiments hitherto e tend in them 
ſelves to give the moſt flattering hopes that a reme- 
dy more eaſy, more univerſal, and leſs painful than 
amputation, may be found 1 the bite of the 
viper. 

It has been ſeen that the nerve does not ſerve. to 
communicate the diſeaſe of the venom to the anĩ- 
mal; that this diſeaſe communicates itſelf by the 


blood; and that wounds of the ſkin, venomous, 


but ſuperficial, are attended with no dangerous con- 
ſequences. The two. firſt truths point out with cer- 
tainty 


8 


* 


8 


4 


. 
1 
| 
| 
4 
| 
" 
U 
| 
ö 
W 
N 
1 
; 


26 FONTANA 


tainty chat to prevent the cofaplaint from communi- 
cating itſelf to the animal, it is ſufficient to ſtop the 


circulation of the blood ; the third demonſtrates 
that it is not neceſſary to ſtop it totally, and in the 
very ſmall veſſels. Nothing, as 1 ſee, can be more 


comformable to the theory of the poiſon, and its 


modes of acting on the human body. 
This great and uſeful truth ought to be founded 
an à number of . incontrovertible experiments. 1 


thought that the pigeon, of all animals, would 


furaiſh me with the leaſt equivocal proofs, and 


therefore preferred it to all others. I knew that the 


bite of the viper is certainly mortal to it; that it 
dies in a few minutes; and that an imperceptible 
quantity of poiſon is capable of killing it in a ſhort 
time, A fingle bite of the viper is capable of intro- 
ducing as much poiſon into a pigeon, as would kill 
200 of them. | 

I had a pigeon bit once in the teg by a viper, the 
part having been previouſly tied with a filk ribbon, 
juft above the joint. The fymptoms of local mala- 
dy appeared very ſoon in the leg: in four hours it 
was quite vid and fwelled beneath the ligature ; 
but all above remained in its natural ſtate. I took 
off the ligature, and a ſhort time after obſerved rhat 
the leg was leſs fwelled and livid. In'ten hours its 
colour was almoſt natural, and it was but little ſwel. 
led. In twenty-two hours nothing remained but a 
few diſcoloured ſpots at the place where the teeth 
had entered. In ſixty hours there was a bluiſh caſt 


over i it. In three days it was perfectly ſound, 
I tied 
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I tied a ribbon about a pigeon's leg, FIR" had it 

bir ſeveral times by a viper. In ten hours the leg 
Was ſwelled and quite lived, diſcharging in ſeveral 
places a blackiſh humour. I removed the ligature, 
In twenty-two hours the leg was ſwelled as before, 
and black as a coal. In forty hours, all the muſcles 
ſeemed to border upon ſphacelus. In three days 
the leg was leſs ſwelled, and diſcharged Jeſs matter. 
In five it ſeemed in a healing ſtate. In ſeven it had 
in a great meaſure regained its natural colour, The 
"RN recovered in ten days. . 
L I repeated this experiment on four other pigeons, 
but fearing that the ligature in the former one had 
been too tight, and had in a degree increaſed the 
local malady, I made the ligature much looſer. 
Neither of the pigeons: died, but their legs were 
ſomewhat ſwelled and livid. In ten hours I took off 
the ligatures. Two of the pigeons recovered. the 
fifth day, the other two on the fixth, , 

It is an experienced truth, then, that the ligature 
made in the part bit by a viper, prevents the com- 
plaint from-communicating itſelf to the animal, no. 
internal diſeaſe ſupervening, during the time it re- 
mains on. It is likewiſe an experienced truth, ang 
equally important, that at the end of a certain time, 


= the venom, does not communicate itſelf to the ſyſs 


Although it be true, as it indeed ſeems very pro- 
bable, that on taking off the ligature, the venom is 
partly abſorbed by the veſſels, and carried with the 
Nood into the circulation, it is however obſerved 
that. 
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chat it is no longer in a ſtate of poiſon, and capable . 
of killing the animal. Ir is known that the ſmalleſt 
poſſible quantity of venom Kills a pigeon in a few ., 
minutes, and experience ſhows, that none of them 
die when the ligature is made, although taken off 
at the end of a certain time. 
Beſides, it is not difficult to conceive that when 
once the venom has produced its ordinary effect 
on the blood, and on the parts bit by the viper, it 
eeaſes to be hurtful. Moſt bodies operate in this 
way, and the viper's venom may very poflibly de- 
"compoſe itfelf in producing the local malady, and 
unite with the blood: but it requires a certain * | 
time to be brought into this ſtate, and to be ren» 
dered inactive and innocent. In the caſes cited 
above, the ligature was left on for ten hours. "Tis 
very true, that all this ſeems contradicted by the 
experiments I have myſelf made on the venom, 
which, when mixed with the blood, does not. on 
that account ceaſe to be a poiſon. We have ſeen 
' befides, that the venomous ſymptoms excited in 
the muſcles of a pigeon's leg, communicate them- 
felves very readily to the bared muſeles of the leg 
of another pigeon, if they are placed for ſome time 
in contact with each other. But in all theſe. caſes, 
the trial has been made a few minutes after the 
pigeons were bit by the vipers, or after the venom 
had united itſelf with the blood. To determine 
after what time the ligature may be removed with-⸗ 
out danger, I made the following experiments. 


» I had 


o POS on 249 


1 had a pigeon bit 3 in the leg by a viper, and in 


; twenty ſeconds applied Aa ligature. In four hours 


the leg was ſwelled and livid, and diſcharged on 
all ſides a blackiſh humour. I now removed the 


ligature, the parts above which were in a natural 


ſtate. In ten hours the leg was leſs ſwelled and 
almoſt of its uſual colour ; there was, however, a 


degree of ſwelling above the ligature, In twenty- 
two hours the leg was ſcarcely ſwelled, although 


{till a little livid ; but the part above the ligature 
was both livid and ſwelled. In fixty hours there 
was ſcarce any mark of ailment, and on the fourth. 
day the pigeon ſeemed perfectly recovered. _ 

I had a pigeon bit in the leg by a viper, and in 
fixty ſeconds made a ligature. It died in three 
quarters of an hour, its leg having had a livid * 
pearance before it was bound. 

I bound the leg of a pigeon at leaſt às tight as 
in any of the caſes related above; in a ſhort time 
ir ſwell.d, but not conſiderably; in ſeven hours it 
was more ſwelled, but with ſcarce any diſeolora- 
tion. On taking off the ligature at the end of ten | 
hours, the tumour in the leg ſpeedily ſubſided, but 
in return it ſwelled a little above the ligature. In 
twenty-two hours it was ſcarcely ſwelled or diſ- 


coloured. In thirty hours the pigeon was perfectly | 


recovered. 

1 had a pigeon bit repeatedly by a viper in the 
leg, it being previouſly tied; in thirty minutes 1 
took of the ligature; the leg was ſwelled and livid. 
1 fix. hours its livid appearance was leſfened, but 

a ſelling 


1 
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a ſwelling appeared above the ligature. In twenty- 
four hours the leg was Alill ſwelled, and had à 
bluiſh caſt : the ſwelling above the ligature had 


reached the abdomen and breaſt. In forty hours 


the pigeon died, the parts above the ligature wens 
much diſcoloured. 

1 had a pigeon's leg bit repeatedly by a viper, 
and tied immediately after. I then had it bit ſeve- 
ral times by a ſecond viper, and in an hour took off 
the ligature. In t*venty-four hours the leg was 
ſwelled, but inconfiderably ; in forty the Pigeon 


was perfectly well. 


I had a pigeon's leg bit twice by a viper, x66 4 in- 
ſtantly tied with a ribbon in the uſual way. In 
four hours I took off the ligature, and found the 
leg exceedingly ſwelled and livid. In twenty-four 
hours theſe ſymptoms - bordered upon ſphacelus, 
and in thirty-ſix the pigeon died, with ſymptoms of 
diſeaſe above the ligature. 

I had a pigeon's leg bit cepdatedly by a viper; 


and immediately tied it. In twenty minutes I took 


off the ligature, and found the leg in a livid ſtate, 
but ſearcely ſwelled. In eight hours it was vio- 
tntly ſwelled, and livid. In twenty-four hours 


all was nearly in a gangrened ſtate, and in en of 


nine the pigeon died. 
I had a pigeon's leg bit three times by a viper, 


and immediately made a ligature, which in thirty 
minutes I took off; the leg was ſwelled and diſ- 
Wound, but in pe hours the ſwelling was dimi- 
" 3 g niſhed. 
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| niſhed. In twenty-four it had almoſt regained its 
natural tate, and in fifty was perfectly ſound. A 
I had a pigeon's leg bit repeatedly by a viper, 
and immediately paſſed a ligature round it, which 
in forty two minutes, I removed, and found the 
leg livid and ſwelled. In eight hours theſe ſymp - 
toms were much diminiſhed, but a ſwelling and 
diſcoloration appeared above the ligature. In 
twenty-four hours every, ſymptom of complaint 
was lefſened, and in thirty-ſix ſcarcely perceptible, 
In fixty hours the pigeon was fully recovered. | 

I had a pigeon bit once in the leg by a viper, 
and inſtantly made a ligature, which in two hours 
I took off. The leg was much ſwelled and diſ- 
colourcd, but in twenty-four hours had almoſt 


reſumed its natural colour, except at the places 


where the teeth entered, and which were covered 
with ſmall dark black ſpots. In fixty hours all 
diſappeared,. and the pigeon recovered. in three 
days. | # 

J had a pigeon bit repeatedly in the leg by a 
viper, and immediately paſſed a ligature round it, 
which in an hour and an half I took off. The leg 
was at firſt livid and ſwelled, but in eight hours 
theſe ſymptoms were abated, and very confiderably- 
ſo in twenty-four. In thirty-ſix hours the part was 
ſcarcely diſcoloured, and in three days the pigeon 
was perfectly well. | 

I had a pigeon's leg bit repeatedly by a viper, 
and paſſed a looſe ligature round it, which when 
Ming I had bit ſeveral times * a ſecond viper. 
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gangrene of the parts. 


In thity minutes I took off the bandage. The 
leg was ſwelled, and diſcoloured in the parts 


pierced by the teeth. In twehty-four hours theſe 


ſymptoms were abated, and the pigeon recovered 
on the third day: 


1 had another pigeon” s leg bit ſeveral times by a 


viper; and after paſſing a weak ligature round it, 


had it bit by a ſecond; In an hour I removed the 
ligature ; the leg was livid and ſwelled; but theſe 
ſymptoms altnoſt diſappeared in the ſpace of 
twenty-four hours: In forty-two the natural co- 
lour was well reſtored ; the pigeon recovered in 
three days; 1 

It ſeems that from all theſe caſes this deduction 
may be made; that the ligature applied imme: 


Uiately, and left for a determined time on the part 


bitten, is a certain remedy againſt the venom of the 
viper. It entirely prevents the internal complaint; | 
and we obſerve the animal to recover; although the 
external and local one continues to exiſt. 

J have obſerved in general, that the local ma- 


lady is violent in proportion to the tightneſs of 
the ligature, and the time it remains on the part: 


It is at leaſt what ſeveral experiments, which, 


for brevity's ſake I omit here, have indicated to 


me. It is of the greateſt importance to know with 
ſome preciſion, the leaſt poſſible time the ligature 
ſhould be left on, and the leaſt poſſible degree of 


force required to prevent the venom's communica- 


ting itſelf, to the animal, without bringing on a 


As: 


made uſe of a very thin ſoft ribbonz of four lines 


the femur, and tied it with a knot. Sometimes I 
forbore the knot, tying the ribbon with a piece of 
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flight, that I could not have thought it capable f 
preventing the progreſs of the venoms; :Iogenerally+ 


bpreadth at moſt; which Lpaſſed ſeveral times round 
the thigh, above the articulation of the tibia with 


fine thread. In this- Way 1 had a great number 


of pigeons bit in the leg, and removed the ligature 


an hour after; they all recovered, and none * 
them have fince diec. y 

This experiment conſtantly ſucceeds, whey well 
made, and when the ligature is A round the 
thigh as it ought to. be, - 

Now, if we conlider that a very nal q quantity 
of venom kills a pigeon, and that in a few minutes, 
it will ſeem clear, that the Hgatute dught to be 
a ſtill more certain remedy in animals larger the . 
pigeons, and which die with far greater difficul . 

I was fo fully perſuaded of the efficacy of this 
method againſt the bite of the viper, that I did 


not hefitate to addreſs a detail of it, encloſed, in * 


letter, to the Marquis de Condorcet, ſecretary to 


the Royal Academy of ſciences, begging that he 


would be pleaſed to depoſit it in the Academy. I 


informed him in this letter that my method was 


| ſo very certain, that of 100 pigeons bit in the leg 


by vipers, I fearcely riſked the lofing one, al- 


oy. it is ſo n a ene n 1 
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ſmalleſt quantity of venom is e n 
It will be ſeen by and by, what led me into an et- 
rour 28 to the generality of this remedy, and how 
much we ought to be guarded againſt the moſt 
promiſing analogies, as I have * binted ien 
1 eee eee | 
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Tf the Bite of the Viper is naturally mortal to Man? 


Tir L. now I have treated of the bite of the 
viper in animals; it is my preſent buſineſs to ſpeak 
of it as it relates to man himſelf; and this forms 
the moſt uſeful part of the work. And here I am 
not afraid to advance freely, that the bite of the 
viper is not abſolutely mortal to man, and that 
thoſe have been miſtaken who have regarded the 
diſeaſe cauſed by the viper's venom as one of the 
moſt dangerous. ang from which it is pv 
tg recover. » 
We "SIRE ſeen. 4h a leſſer hs, FIR 2s 
ſmall birds, die in a few minutes, from the venom 
of the viper, if they have but been bit effectu · 
ally, or rather, if the viper has penetrated with its 
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Wend ben ending inte the bgdyb to lehvs there the 
quantity of venom it uſually: forces from: them 


when it bites : this gireumſtance I have verified in 


more than 200 ſmall birds. The ſmallet pigeons | 


themſelves are in the ſame predieament; not one 


of chem eſcapes death; if the viper is in good or- | 


der, and they have been effectually bit ? we muſt 
except here the ſmall number of eaſes in which, 


the venom introduced into the animal, is thrown. 


out again with the blood, as the animal in theſe 
caſes ſurvives from not having had the complaint. 


Pigeons when bit, live longer than ſmall- birds, and 


the period of their exiſtence after being bit, has an 
agreement with their ſize and weight, cotnpalhd 
with thoſe.of the ſmall birds themſelves. 


If from pigeons we paſs to fowls that have VA b. 


bit, we already find a very great difference, both as 
to the intenſeneſs of the complaint, and the tire 


they live. We have ſeen that many of them do 
not die, although ſeveral times bit, and that others 


die much later than the pigeons and ſmall birds. 


If a great number of experiments made on fowls 7 


be ſufficient to eſtabliſi an inductive proof, I do 
not heſitate to aſſert that the time of their death has 


likewiſe ſome relation to the ſize of their bodies. 
= What I have ſaid of ſmall birds and pigeons, in 
W their relation to fowls, may be equglly faid'of ſmall 
W - gvineapigs and rabbits, compated with the greater 

animals of their ſpeeies: Theſe ſmall animals infal! 
libly died when bit effectually, but a great numbet 


of tis kalte omeyrevovered; however they had been 
* 3 Bit. 
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dit. They had very dangerous inneſſes proporticitet * 
to th number of vipers employed, and the number 
of bites they had received from them, : but whey 
recovered. | 
I have obſerved TRY very ſmall dogs die eakly, 

even though bit by a fingle viper, and but once; 
but amongſt the middle ſized dogs, a vaſt many not 
only ſurvive, but refiſt the poiſon perfectiy wa, 
without any remedy being adminiſtered. In pro- 
portion as the dogs become larger, they the better 
reſiſt this poiſon ; five bites from three vipers were 
not ſufficient to kill a dog that weighed nearly fixty 
pounds. | 

Now let it be noticed chan a man is about three 
times as big as the dog of which I ſpeak, and let. 
any one judge if a viper can kill him with 
Re! | 

It has perhaps never happened that a man has 
been bit by more than one viper, and ſhould it ever 
happen, ſuch caſes will be always very rare, ſince it ſo 
ſeldom occurs that a viper bites a man more than 
once. A very few contrary caſes do not create an 
obſtacle. It does not appear then that the uſual 
bate of a viper can be mortal to man ; but there is an 
obſervation which I have verified in almoſt all the 
countries through which I have paſſed, and from 

Which I could draw, any information, that ſeems 
clearly to; demonſtrate that the venom of the 
viper is not naturally ſo. I obſerved that! it is very 
rate to find two perſons bit by the viper, above 
all in the country or on the mountains, who make 
| | _ uſe 
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uſe of the ſame remedy. - I have known ſons cured 
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with the theriaca alone, taken internally or applied 


to the part; others with common oil ; others with 
ſtimulants, ſuch as the ſtrongeſt ſpirituous li- 
quors; and others on the contrary with ſedatives. 
In ſhort, there is no kind of ſubſtance or medicine, 
that ſome one has not tried in this diſeaſe. What is 
very certain is, that with all this none have died; at 
leaſt I could never ſubſtantiate any caſe -in which a 
grown perſon died with the fimple bite of a viper. 
Now if we conſider that perſons bit by the viper re- 
cover, however they are treated, and even with re- 
medies altogether contrary to each other, we ſhall 
ſoon ſee that the bite of the viper cannot be ſo dan- 
gerous as has hitherto been imagined. A complaint 
yielding to all theſe remedies, even to thoſe of a 
poſite natures, can never be a dangerous one. 

I have informed myſelf very carefully, in all the 
countries through which I have occafionally. paſſed, 
of perſons bit by the viper; I have myſelf examined 
more than ten or a dozen, and have heard mention 
of more than fifty, either from phyſicians, ſurgeons, 
or perſons. who were preſent” and aſſiſted the fick. 
Of ſo many bitten, not one is dead; and I have never 
heard but of two perſons ho are ſaid to have died from 
having neglected to take remedies. / It was not poſ- 
| fible for me to gain any information of one of theſe. 
| People, whatever enquiries I made into the ſubject, 
fo that I even doubt the truth of the fact; but 1 
| know that the other died at the end of twenty days, 


with a gangrened arm. He was ſcarcely bit, when 
D3 vr 
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very deep ſcarifications were made, and in three 
days the parts had already gangrened. The Count 
de Carburi, canſulting «phyſician to the King, at 
Paris, faw cight perſons in the hoſpital at Turin, 
all of them bit by the viper, and ſaw them all reco- 
ver, although each had a particular treatment. Of 
theſe eight, he treated one with the volatile alkali. 

It remains now to reply to a ee if it can 
however be called fo. . 

Some one may perhaps object that my experi- 
ments were made on animals, and that the argument 
does not hold good, betwixt an animal and a man, 
betwixt a man and a dog. Difficulties of this kind 
have been made at all times, either through igno- 
rance or envy, hy thoſe wha are galled at the ſeeing 
others add to the number of new truths, or by thoſe 
who are ignorant of the laws and correſpandence 
which nature has eſtabliſhed betwixt animals. 
I I ſhould be aſhamed to endeavour to prove that 
there is à perfect analogy in the caſes I have adduced, 
and that we may very well draw coneluſions betwixt 
an animal and a man: it ĩs ſufficient to peruſe what 
Boerhaave, Mead, Albinus, and Morgagni, have 
written on the ſubject; and 1 uſe A great "wo 

have made Se on 1 74 
Common oil was believed i in \ Hoglatvlas be a cer 
tain remedy againſt the bite of the viper, and expe- 
riments were made with it on a man, in the preſence 
of ſeveral members af che Royal Barer of Lon- 
12 „ 

_w he Royal Academy of 'Scienges of Paris . | 


h 8 been 
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en 


been informed that an Engliſh peaſant had found a 
pecifick in olive oil, and that he had made the, ex- 


was that olive oil could not be regarded as a ſpeci- 
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periment with it on himſelf, in the preſence of ſeve- 
ral members of the Royal Society of London, the 
Academy deemed the diſcovery of ſuch importance, 
that it deputed two of its members, Meffieurs Geoffroĩ 
and Hunauld, to verify the experiment. Theſe two 
Keadlethiclabis had ſeveral pigeons bit, andlikewiſe ſe- 
veral chickens, two cats, a gooſe, a turkey cock, 
and eight dogs. The reſult of their Experiments 


fick. No experiment was made upon the human ſpe- 
cies, and this illuſtrious body declared however that 
oil is in no way a ſpecifick againſt the bite of a vi- 
per, and that it has not the ſmalleſt efficacy in eu- 
ring the diſeaſe cauſed by it (a). | 
The two Academicians made a few general ob- 
ſeryations on the animals bit by the viper, which 
are as follow. © 
ah 4 That there is no. o coagulation i in the blood, bur 
on the contrary, every fign of fluidity. | os 
II. That the ſerofity is extravaſated into the cel- 
lufar membrane, and has a bloody appearance. * 
III. That the arteries are empty and dhe veins 
filled. 
IV. That the vio 18 ; cbagulate d! in the mts 
and ventricles of the W but without 8 conbiſt. 
ence. 
In the report Mette Geoffroi ind Hanauld ade 
on che ſubject, we likewiſe find the i of 1 two 
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perſons cured, . who had beep bit by the viper; hut 
they were treated in a way more likely, in my opi- 
nion, to. occaſion their deaths, than to word, them 
relief. 

To one was given a | great quantity of > anti 
and repeated ſcarifications made. This patient 
was actually ill for two months, whereas he would 
other viſe have probably recovered i in two days, ha: 
ving only been bit in the finger. i 

The other was likewiſe bit in the finger: 6 liga- 

tures and ſcarifications were tried, and after all he 
was very ill. Theſe two caſes evidently demonſtrate 
to me, that the bite of the viper is not much to be 
dreaded, ſince though ſo a treated, it did 
not occaſion d-ath. 
Mead, a few years after, having read the experi- 
ments made by the Academy at Paris, on the in- 
efficacy of oil in the bite of the viper, adopted them 
entirely without difficulty, and believed with this 
illuſtriouzbody,t that 01] could haveno efficacy, and that 
they had decided well in the affair. After a judgment 
pronounced by fo illuſtrious a body; : after Mead has 
ſubſcribed to it; I do not believe that any one will 
be ſafticiently hardy to throw doubts on the applica- 
tion of my experiments, made on ſo many different 
kinds of apimals, and repeated on to Brees ver 
of each ſpecies. . | 5 

The venom of the viper is E to all ini 
with warm. blood; at leaſt I have not as yet 
able to, fine any exception. Being in Italy, BY ex- 
Fended my eee to all the —_ > Loving 
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able to procure; . and the com plaint diſcovered itſelf 
in each of them when the viper had actually de- 
= poſited its venom in the parts bitten. In every 
= ſpecies of apimal the complaint i is violent and deadly 
in proportion to the ſmallneſs of the creature bitten; 
and its violence alſo depends on the quantity of the 
venom introduced. However, to ſuppoſe that what 
deranges the animal economy with ſo much activity 
and ſtrength, in different animals, and encreaſes 
its effects in proportion to the encreaſe of its bulk, 
can at the ſame time be not at all injurious to man, 
would be hazarding a ſuppoſition at once abſurd, 
incredible, and unlikely. Let a ſingle example be 
brought of a poiſonous ſubſtance, whether animal, 
vegetable, or mineral, which kills, or is productive 
of violent complaints in ſo ſhort a ſpace, in animals 
with warm blood, and has with all this no baneful 
effects on man, and it may then be ſaid that the ana- 
logy betwixt the effects of a poiſon on man, and of 
the ſame poiſon on animals, is not admiffible ; of 
rather it may be faid that this is a ſingular cafe, an 
exception to the general rule. The examples of 
cats, which ſurvive the bites of ſeveral vipers, inſtead 
of favouring, deſtroy this hypotheſis. It is true 
that the cat, a fierce animal, makes a ſtrong reſiſt- 
ance to this poiſon; but ĩt reſiſts it preciſely becauſd 
it is in compariſon with other animals, very ſtrong 
and robuſt, and is nevertheleſs, in ſpite of its ſtrength, 
itſelf attacked with the complaint cauſed by the 
bite of the viper; and this complaint becomes vio- 
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ty of the venom introduced into the body of the 
creature by the viper is increafed- I doubt not, 
if ſtead of five or fx vipers, ten or fiftcen for ex- 
ample had been employed; but the cat would have 
died, becauſe the diſeaſe would then have been very 
violent, and more than equal to the ſtrength of the 
animal. In fact, kittens die as well as other creatures, 
zhough bit by very few vipers, preciſely becauſe 
** are leſs robuſt then ert ups = x NG: 
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$i now. 7 remains. to i io a Aidkeulty w as fa 
vours the volatile alkali, and which, previous to my 


experiments, might have appeared very great and 


manſwerable. This difficulty ſolely confiſts in the 
caſes where perſons. bit by cor 1 . were g 


the fine 33 of in vn hiſtory of w Arad 
my of Sciences of Paris, by M. Juſficu, of a young 
man whg.yas bit me a a 1550 treated with eau 


de luce. 4 51 \ 


Ichink 1 ought to eotet — 5 47 He's . rerhar- 
bog that there are very few caſes ſa complete in their 
circumſtances, as that of Monſieur Juſſieu undoubted- 


| Jy is. Sabnini indeed ſpeaks of three perſons: bit by 


ſnakes, and -cured by the volatile alkali alone; but 
we are ignorant of the quality and effects of the 


venom of theſe ſnakes, which certainly were not r 


pers, although he believed them more noxious than 
5 | e the 


43 
the rattleſnake itſelf, Beſides, Mead is of opinion 
that the rattleſnake kills in a very ſhort ſpace of time; 
even in a few ſeconds, The firſt of the three per- 
ſons Sannini treated with the volatile alkali, had 
been bit ſeveral hours before the remedy was appli- 
ed, and was notwithſtanding ſo well recovered on 
the following day, that he returned to his uſuat 
employment of fiſhing. This Author likewiſe ſpeaks 
of a little inſect called centipedes, the bite of which 

de deems mortal, and ſays that he was himſelf cu- 

red of it by the volatile alkali; But neither is the 
ſtrength of the venom of this animal well known, 
nor have there been” ſufficient eaten the 

fubject. y AW 2” 

Monſieur de Maſcena papa ts eure nid with 
the volatile ' alkali; in French Guiana, on a perſon 
bit by a ſnake. He was treated with eau de luce, 
and recovered (a). The ſnake 1 is not named, and 
it is not known whether or no it is really noxious 3 
but could it even be proved that a perſon bit by the 
rattleſnake had recovered on uſing the volatile dla 
li, ought we thenee to conclude that the volatile 

alkali is a ſpecifick againſt the bite of that creas 
ture . have already proved in a demonſtrative way, 
that it is certainly not ſo againſt the bite of our vi- 
per, which does not differ eſſentially from the rats 
tleſnake, except in its ſize, It is true that the lattey 
deitig ſeven or eight times as large as our viper, 
is confequently capable of conveying ſeven or eight 
times the quantify of venom, from whence the hn 
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eaſe may become proportionably greater and more 
dangerous. Doctor Mead ſpeaks of a man who Was 
bit in London by a rattleſnake, and who recovered 
by having the part ſucked, and by bringing on vo- 
mitings with oil and water. This caſe may lead one 
to ſuſpect that the bite of the rattleſnake itſelf is 
not always mortal, ſince the bite of our viper is not 
cured to a certainty either by ſuction or by vomi- 
tings brought on by ſwallowing oil. But why, 
mould the bite of the rattleſnake be invariably mor- 
tal to ſo large a creature as man, when we have ſeen 
that five bites receiyed from ſeveral vipers were not 
ſufficĩent to kill a dog, weighing only a third of a 
man's weight? I cannot indeed fee why the bite of 
4 rattleſnake, which may be reckoned equal to that 
ol ſeven or eight vipers, N always be fatal to the 
buman ſpecies. 
The greater quantity of the tattleſnake“ $ venom 
5. not then a concluſive argument that it muſt 
mnyariably kill ſo large a creature as man; and why; 
mould it be equally dangerous, whatever part of 
the body may be bit, at what time ſoever it may 
bappen, and in whatever ſtate it may be found dr 
Ix has been ſeen above that wounds or bites i in. 
the yoſes. and ears of animals are attended with lit=. 
tle danger the ſame may be ſaid of thoſe of the Kin, 
which heal better than the muſcular ones. 
But were it even granted that the rattle-ſnake may 
by its bite introduce a ſufficient quantity of venom 
to kill a man, bow many cauſes may there not be 
to prevent the introduction of this quantity of venom 
into the wound ſo as to product ſuch an effect? 
| In 
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In the * of our experiments on European vi- 
pers, we have ſeen many caſes in which there has: 
been little or no complaint in conſequence of the ve- 
nom introduced: and what is the poiſon that may 
not become innocent when diminiſhed in quantity? 
The rattleſnake may be deſtitute of venom, a cir-: / 
cumſtance which I have ſometimes obſerved in our: 
vipers. It may bite ſo ſuperficially, or ſo ill, that 
the poiſon introduced may not be ſufficient to occa-! 
ſion death. A vein, an artery, torn by its tooth, 
is ſometimes capable of forcing out either all the 
the poiſon, or a part of it at leaſt. We have obſer- 
ved all theſe caſes as they relate to our vipers, and! 
they may be equally applicable to rattleſnakes. 
To form a proper judgment of the ſtrength of a 
rattleſnake's venom, and that of the other ſnakes 
of French Guiana, and likewiſe of the advantages 
of the volatile alkali in the diſeaſe cauſed by it, it 


; would be neceſſary to make a great number of ex- 
7 periments, as I have hitherto done on the European” 
f vipers. Beſides, if the volatile alkali is totally ufe- 
leſs in the bite of our viper, how can it have any 
. efficacy, how can it be a certain remedy in the bite 
y of ſnakes which they pretend to be much more ve- 
rnomous? I am inclined to believe that the common 
5 bites of theſe ſnakes are not deadly in their nature, 
but that they become fo in ſome particular caſes and 
1 by accident, as by the number of bites received, 
| and the injudicious manner of 6, the per bir 
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If attention be paid to che complaint radical? 
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by the viper's venom, it will ſoom appear that the 
animal bitten may cafily die if badly treated, or if 
diſorders are excited in its economy by perſons little 
ſkilled in this diſeaſe, which is not unlikely. 
large tumour 1s generally formed round the part 
bitten; there is an extravaſation of black and livid 
blood in the cellular membrane, even at a great 
diſtance from the bite; and laſtly, a conſiderable gan- 
grene is frequently formed, which deſtroys the ſcin 


and cellular membrane, and extends tothe muſcles. 


Who does not ſee that in theſe caſes the gangrene of 
itſelf, and uninfluenced by the venom, may be fa- 
tal, if the patient be by accident badly treated ? 
And this may be the caſe in the inſtance of any ones 


dying from the bite of the viper: there remains a 


large local wound, which may be conſidered as cau- 
ſed by the mere mechanical action, and this wound 
may be well or badly treated. We have ſeen above 
that the venom of the viper kills by its general action 
on the animal, which does not die from the ſimple 
local malady of the part bitten, but is deſtroyed by 


the venom, although the part injured be wholly 


extirpated.: | 

Although I have not 1 the good fortune to 
diſcover a certain ſpecifick againſt the bite of the 
viper I have however the pleaſure to aſſure the 
publick, that this bite is not ſo dangerous as has 


been hitherto univerſally believed, and that in an 


inſtance where a perſon. may have the misfortune 
to be bit, life ſhould not be deſpaired of, even 
though no remedy be applied.” I 
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It I have demonſtratedb the inutility of a'remedy 
Fhich was believed a certain one, if E have de- 
troyed the hope of diſcovering a ſpecifiek'again 
the viper's venom, I have at leaſt the conſolatiom 
of having ſubdued the frightful idea that has been 
entertained, bar e * ithes GER Us. _— 
mortals © any, 267 do 61894! 

1 „ 0 
them once by a fingle viper, either in tha foot or 
the hand, parts which are uſually expoſed to che 
bite of this animal, not one of them would pro- 
bably die, even MINOR mu — e no 
remedy. - AS re ER 
After having ſeen the effects of Fehe! vithe's Bite 
on eight different kinds of animals, as well theſs 
with warm blood, as thoſr with cold; after having 
had more than a thouſand of them bit in ſo many 
different parts of the body, by ſeveral vipers, and 
that repeatedly, I believe no one will deem the 
opinion I have delivered a raſh one; an opinion 
which even becomes the neceſſary amen 100 
what we have hitherto obſerved. & i 

The ligature made uſe of 8 the bits ef ths 
viper in the pigeons, was the immediate conſe» 
quence of theſe very experiments. After having 
= diſcovered. that the viper's poiſon did not attack 
the nerves, that its whole action was exerciſed ou 
W the blood, and that the diſeaſe was only communi- 


| | - ated by means of the circulation, it was eaſy to 


percieve- that this circulation being ſtopped, the 
Gfcaſe cauſed by the venom would be ſo 100; E 
oo tried 


[ 


| tied this) method with che girateſt ſucceſs} td 


found it a certain remedy in the caſes of the ani- 
mals for which I made uſe: of it. It did not how- 


ever appear poſſible to me but that the ligature had 


been propoſed by ſome author, ſince it is an idea 


that ſeems to preſent itſelf ſo readily. It is very 


true that Redi, who treats of the venom of the vi- 


per in two diſtin&t works, makes no mention of the 


ligature, and Mead himſelf, who ſpeaks of a great 
number of remedies, ſome even that are without 
efficacy, takes no notice of it. 

I have for ſeveral years made reſearches into the 
remedies uſed in different countries againſt the bite 


of the diper, and could produce more than fifty 


recipes given me for the moſt part by country 
people, or by ideots. In one of theſe recipes men- 


tion is made of the ligature, but this ligature is 


joined to ſo many other things to be done before 
and afterwards, and all of them ſo abſurd, that no 


one would ever take the pains to examine, if any 


thing were to be expected from the uſe of this 
method. In general theſe recipes not only contra- 
di& each other, but what is ſtill more, one remedy 


is oppoſed to another in the ſame preſcription. 


Some are introduced, having a ſedative tendency, 
and others on the contrary which diſpoſe to irti- 


tation. Some amongſt them are cooling, others 


heating. The remedies themſelves are in a great 
part abſurd and ridiculous, notwithſtanding which 
the perſon who gave me theſe recipes aſſured me of 

their effeacy, and ſeveral of them had been bit by 
en vipers, 


1 
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vipers, and treated with them. I confeſs chat L 
have not had the patience to verify any of them by 


experiment, except ſome few that ſeemed the leaſt 
abſurd, and theſe I found totally uſeleſs, and ſome 
of them even hurtful. But at length I found in 
an authour, a method of treating the diſeaſe cauſed 
by venomous ſnakes, in which the ligature has a 
conſiderable ſhare. This authour is the celebrated 


greateſt ſucceſs, in his voyages to India, and cy 
ſeveral perſons by this method. 

Had 1 known Kempfer's method elde I anita 
my experiments on the pigeons bit by the viper, 
and which were cured by the ſimple ligature, I 
ſhould never have made uſe of it, and could not 


much perſuaded that the nerves had a great ſhare in 


to know that all was brought about by the cireu- 


lation; it was moreover neceſſary that the internal 


diſeaſe ſhould not be communicated to the animal 
ſo as to occaſion its death, till at the end of a cer- 
tain time. 1 was then ignorant of all this, and Was 
even perſuaded to the contrary. The bite of the 
viper in pigeons, convinced me that the internal 
malady was already conimunicated to the animal in 
twenty ſeconds, and that its death was not occa- 


W fioned by the external and local malady, but by 
| the internal one. In theſe cireumſtances it was eaſy 
to believe that Kempfer' method would come too 
* and would be uſeleſs. on that. very account | 


SY OL, 1h -** E | alone. 


Kempfer, who ſays he made uſe of it with the” 


have believed it a certain remedy. _ I was too 


the diſeaſe of the venom : it was neceſſary for me 


% 


* 
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alone. nut I ſhould have had other reaſons: for 


not trying it: Kempfer, in all his voyages, makes 

no mention of vipers, but ſpeaks very much of 
venomous ſnakes which are not yet well known. 
Ft is not yet determined whether the venom of 
theſe is analogous to that of the European viper, 
IP and whether it cauſes a like diſeaſe, 

_F could not beſides have any confidence in a me- 
| thiod Which I ſhould: rather have thought a hurt- 
ful than a good one. That of Kempfer conſiſts 
in ſeveral things which he deſeribes as equally ne- 
ceffary againſt the bite of a ſnake, He begins by 


a ligature above the part bitten, and then proceeds 


& ſearifcations. He ſqueezes the blood from the 
Wounded part, covers it amply with theriaca, and 
applies above all pieces of linen ſpread with the 
fame. During the whole courſe: of the wee he 
gives Ris patient ſudorificks. 

Kempfer's method confifts a as we we, i in | Ore 


or fit particular remedies, and it cannot be deter- 


mined/what good or what: harm each of them may 
be productive of. Beſides, every thing concurs to 


| give me a ſuſpicion of this method: there remains 


4 doubt whether the ligature is proper or impro- 
per; and I kriow by experience, that ſcarifications 
In the part are more hurtful than ſalutary, and that 
Aidorificks, like the volatile alkali, are. of no ef- 
| 15 eh „ 571 
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| Have mate; to be certain that his method was good 
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he ſpeaks of, 3 to exclude to a certainty the 


fluid volatile alkali from the remedies employed 


in the bite of the European viper, I was obliged to 
make more than 600 experiments! he ought to 
have aſſured himſelf whether the venom of theſe 
ſnakes was in its nature mortal; he ought to have 
known the average number of animals deſtroyed by - 
it; and he ought to have multiplied and varied 
his experiments a thouſand ways on all the different 
kinds of theſe ſnakes. 7; 
But what is ſtill more, Kempfer himſelf monk | 
have made me doubt his remedy, and his authority 
for it : in the ſame work in which he ſpeaks of this 
remedy, he aſſerts that the fone of Pedro de Cobra 
cures equally well the bite of theſe ſnaxes. 
It is in the firſt place difficult to conceive why 


Kempfer has preferred the uſe of a long, com- 


plicated, painful, and difficult method, whilſt he 
had one fo taſy, commodious, and certain as this 
ſtone, which is found every where in thoſe coun- 
tries: it muſt be confeſſed that this is far from givs 


ing any confidence; It is befides known from 


the experiments of thoſe two great Italian natur- 
liſts, Redi and Valiſnieri, that this tone has no 
efficacy in curing the bites of our vipers; whence - 
it follows, either that the venom of theſe ſnakes 
Kempfer ſpeaks of is totally different from. that of 
our vipers, or that Kempfer aſſerts the truth of par- 


ticulars abſolutely falſe and. badly attended to, and 


that his * can on . account haxe no : 
weight, 


/ 
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T now think myſelf at the cloſe of my preſent 
work, and flatter myſelf that my labours ay be 
of ſome utility. 


The bite of the viper conveys to the br 


bitten the dread of its being fatal, and terrifies 


whole families. The perſuaſion of the diſeaſe being 
mortal, and that not a moment is to be loſt, cauſes 


the application of remedies either violent or hurt- 
ful. The dread itielf may increaſe the complaint; 
and there have been perſons who have received al- 


moſt imperceptible bites in the hands or feet, and 
who perceiving an inſtant after a viper near "THEM 


have ſaddenly fainted away. 


I knew a man who ſeeing himfelf bit by a viper, 
fell into a ſwoon from the fimple fright ; he re- 
mained in this ſtate more than an hour, till he was 


obſerved by accident, and brought to himſelf by 


means of cold water thrown upon his face. Ani- 
mals in general who ſeem the moſt to dread the 
bite of the viper, and who tremble at the very 
fight of this creature, die the ſooneſt. Dogs, who 
Are enraged when bit, and attack the vipers furi- 
ouſly, make a great reſiſtance to this poiſon: 


1 have at leaſt thought I perceived ſo in the courſe 


of my experiments on theſe animals. It cannot be 
doubted but that violent affections of the mind, and 
the dread of approaching death, muſt . in- 
fluence the ſtate of a ſickneſs in man. | 

A perſon may very well die under theſe circum- 
ances, who would not have died from the com- 


| plaint alone cauſed by 1 the venom. A fimple bite 
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of a viper is not in its nature mortal; and, were 


there even two or three vipers, although the 
complaint would become more violent, it would 
not be fatal in its effects. Should a man even be bit 
ſix or ſeven times by a viper, and ſhould all the ve- 
nom contained in its veficles be conveyed into the 
wound, yet ought we not to deſpair of him. The 


complaint would. become violent, but there is as 


yet no certainty that it would be mortal. A real 
conſolation then, and a truly uſeful diſcovery re- 
ſults from having better examined than Hereto- 
fore, the effects of the viper's venom on animals 
of different ſizes, and on man himſelf.” 


"1 


Experiments on the utility of the Ligature againſt the 


bite of the Viper in ſmall Birds. 


Mere curiofity, and perhaps again the vanity of 


being able to cure with the ſimple ligature the 


ſmaller animals bit by the viper, induced me to 


undertake various experiments on ſparrows that had 
been bit; and the reſult of theſe experiments 
created doubts as to the ligature itſelf in larger 


animals, which I ſhould otherwiſe never have en- 


tertained. I had not even a momentary doubt, 


fince a pigeon could be cured by the ligature, but 


that a rabbit, a dog, and even a man, might be 


cured with ſtill greater,eaſe. The analogy was not 


only applicable in this caſe, ' but the nature of the 
pigeon, the action of the venom on its blood, and 
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the effects it produces pn the animal, were fa 
many direct proofs that the ligature ought to be 3 
remedy certain in proportion to the largeneſs of the 
animal, and the difficulty with which it dies. I 
i was nevertheleſs deceived: ſo true it is that na- 
ture does not permit us to gueſs at her operations; 
that we know very little beyond experiment; and 
that we ſeem even to be forbid to reaſon on expe- 
riments themſelves. But let us proceed to thoſe on - 
the ſparrows. 
I had a ſparrow bit by a viper once in the jeg; 
which had ſcarcely been bit when I bound it with 
a filk ribbon above the part. In thirty-five mi- 
nutes I removed the ligature, and _ ſparrow eg 
twenty minutes after. | 
I. repeated this experiment in all its cirepmſtan- 
ces: the ſparrow died ten minutes after the ow 
ture was removed, 

I had another peer bit once in the leg by A 
viper, and immediately applied a bandage above 
the bite: I took it off at the end of an d and 
half an hour after the ſparrow died. | 
I repeated this experiment on another ſparrow | 
without varying the circumſtances, except that I 
removed the ligature at the end of fifteen minutes i 
in fifteen more the ſparrow died, 

I bound a ſparrow's leg, and kept it in that ſtate | 
for four hours, when it was ſcarcely altered in its 
appearance. I then contrived that a viper ſhould 
bite it repeatedly above the ligature, which after 
three hours I took off. At the end of twenty hours 
| i e 


— 


1 o 


ON” 1 O ONS, 55 


At ſeemed very lively; and fed. in eight | 
days J found it 4. ee the leg was gntirely : 
- kealadeigs ! ar 
After all the pales: bickonto related 4 the dar- | 
rows, it appears that the ligature may be ſome» 
times an effectual remedy againft the bite of the 
viper. The laſt ſparrow, which died at the end of 
eight days, proves nothing againſt the ligature, fince _ | 
without it, it would have been dead in a fe mi- LS 
nutes. I obſerved: beſides, that the ſparrows I kept - 
caged, died of themſelves, and that the ſmalleſt 
movements, or the leaſt violence they ſuffered, in 
. having them bit, or in apply ing a ligature, was ſuf - 
| ficient to kill them. Amidſt theſe doubts I thought 
it neceſſary to multiply the en, * "> 
vary them ſtill more. = 
1 bound a ſparrow's leg 4 a 1 in "oo 
uſual way, and had it bit by a viper. The bite 
was juſt above the ligature: in ſeven ROOTS. 
ſparrow died. . 
1 bound the leg of W e as hon and 
had it twice bit by a viper. It died in ſive Romy. 7 
although the ligature was not removed. We 
| 1 tied the leg of another ſparrow, and had: it bir 13 
- i by a viper belowthe ligature. In neee 1. a 
Aied, the ligature continuing on the leg. 80 
_ Having tied the leg of another cm hadbit 
bit twice by a viper, and removed n bel „ 
| four hours after. It died at che end of eight, | 
Theſe new experiments ſhew that the ligatu ne - 
preſerves the lives of ſparrows: bit by the viper, 
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but not always. The ſparrows that die ſeyeral 


hours after its being removed, certainly cannot 
appear to die of the internal diſeaſe, ſince the ſmal- 
leſt quantity of the venom introduced into their 
blood is ſufficient to kill them in a few minutes. It 
is likewiſe probable that ſome of them die becauſe 
in having them bit by the viper, in binding their 
legs, and above all, in the removing the ligature, 


thoſe who are thus employed, as well as thoſe who 
hold them, muſt ineyitably do them ſome injury. 


When the ligature is taken off, the leg is already 


livid and ſwelled all over. This can never be fo 


well done but that the creature muſt clearly ſuffer 
from it. There are ſome of them who no langer 


fupport themſelves, but beat their breaſts and legs 


againſt. the cage, and 1 in this ſtate can neither cat 


nor drink. 


I cannot doubt, after having had a great number 


of them bit, and having wounded ſeveral others 


with venomous teeth, but that all theſe different 


- cauſes concur, more or leſs, to render the li- 
gature uſeleſs in ſparrows. Some were tied be- 


fore they were bit or, wounded, others immedi- 
ately after. In ſome the ligatures were removed 


at the end of four hours, in others ſogner. IT hree 


I left conſtantly bound, and neither of them died, 
but I took care to nouriſh them, without doing 


them any injury. Their legs became black, and 
intirely dried up. At the end of twenty days they 
fle about the chamber, ſupporting themſelves as 
wal} asthey-could with the extremities of their feet, 


Five 
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| Five others died in my hands almoſt at the moment 


I had taken off the ligature, and immediately after 
T had given them drink. Twelve others recovered 


perfectly, and the four laſt died in between ſix and. 


ten hours. There were im all twenty- four. 
However favourable the reſult of this laſt experi 

ment was to the ligature, and however probable it 
appeared that ſeveral of theſe animals died from quite 
another cauſe than that of the venom, I was not yet 
altogether eaſy, and I thought it proper to repeat 
my experiments on animals of a larger, kind, and of 
a different nature, 


We 


1 Ligatures made in the caſes of Fools bit by Vipers. 


1 had a fowl's leg bit ſeveral times by three vi- 
pers, and in three minutes bound it with a ſtrong 
| filk ribbon. In an hour I removed the ligature, 


and found the leg ſwelled and livid 1 in all the parts 


beneath it. In three hours the "fowl died. The 


whole ſubſtance of the muſcles bit was diſeaſed, 


and there were ſome marks of complaint even above 


the ligature, at the fide of the _—_ and in the 
Wan 

I had a fow!'s leg bit repeatedly by 4 two vipers, 
and after four minutes tied it over the part bitten. 
In two hours the leg was very livid and much ſwel- 


led. I took off the ligature, and at the end of twen- 


ty-two hours the leg ſtill remained a little livid. 
The fowl recovered in two days. 
I had another fowl bit in the leg eve by 


two "wy and after four minutes bound. the limb 
| which 
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which in an hour became {ſwelled and livid. Two 
Hours after I took off the ligature; in twenty-two 
the leg was leſs livid-and ſwelled; and in four days 


* fowl recovered. 


I bound a fowl's leg very 3 and had it bit 
repestedly by two vipers. It could not ſupport it- 
ſelf on this leg, which in two hours became ſwel- 


Lcd and livid. In eight hours I took off the liga · 


ture; after twenty-two the lividity ſtill remained, 
and even appeared above the part that had been 
bound, in forty- ſeven the fowl died. 

I had a fowi's leg repeatedly bit by two a | 
and at the end of a minute tied it. In three hours 1 


' took off the ligature, and found the leg ſwelled and 


very livid. Three hours after this the ſwellin 
and lividity had extended to above the ligature, and 
in fix mee the fowl died. 
I had another fowl bit repeatedly by three: vipers 


in the. leg, which I tied two minutes after. In fix 


Hours I took off the ligature, and in fix more the 


fowl died. The Os had reached above the liga- 
ture. | 


I had the leg of another fort bit nepratallly by 
three vipers, and tied it three minutes after. At 


the end of nine hours I took off the ligature; the 


leg was ſwelled and livid, and bled from every 


part of it. The fowl recovered by degrees, che 
eg having a yellow and green hue which continued 
ſeveral days. 

I had the leg of a fowl bit by two o vipers, and 


pound it immediately afterwards, but ſlightly; in 


twelve 


3 
* # * * py * 
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twelve hours I remov e as "TOY 
after which the fowl died. The ſwelling and livig - 
colour of the leg had reached above the ligature. 
I had another fowl bit repeatedly in the leg by 
two vipers, and immediately bound it, but tighter 
than in the preceeding experiments. I took off the 
ligature after twelve hours; in fix more the fou 
died, with. the ſwelling and mers eden aa oral 
above the ligature. re 
| Thad the leg of another ow bit tephaitelhy 1510 0 
- vipers, and tied it immediately, but fill tighter 
than in the laſt experiment. In twelve hours I re. 
moved the ligature, and in two more the ſwelling 
and diſcoloration had Me above it. The fowl 
recovered i wn fivedayvs 1. fi ee 


I had three fowls bit In the leg, each by t two vi 


pers, and bound the parts immediately. Wichin 
the ſpace of fix hours I removed the ligature from 


one of them, ſuffering it to remain on the other two 
for twenty-four. In two hours after removing it 
from the two laſt, one of them died: the other 
recovered. 'T he fowl whoſe ligature was' removed 
in ſix hours, died i in ſix more. 


I had a fowl bit repeatedly by two vipers, in the 
leg, which I had previouſly well bound. It died 


at the end of twenty hours, WD the 8 
| had not been removed, 


Theſe experiments made on foils, raiſe a 
ſuſpicions as to the efficacy of the ligature againſt 


the bite of the viper; it has even appeared to me, 
and I do not think myſelf deceived, that the local 


0 
4 & 


— 
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N malady is greater with the ligature than without it, 
J obſerve this difference throughout the whole jour- 
nal of my experunents, and it is difficult-for me to 
have been miſtaken, fince I have regularly compa- 
red the local malady of the limbs tied, with that 
of thoſe which were not ſo. Several fowls, as we 
have obſerved, die before the ligature is removed, 
and that at pretty regular intervals. After the ex- 
periments made on the pigeons which recovered with 
the ligature, all this appeared paradoxical to me, 
and I could not conceive it poſſible but that it ought 
to recover larger animals. I dreaded the not having 
made my experiments on the fowls as I ought to 
Have done ; that the ligatures were either too tight 
or too looſe; or that I had removed them either too 
J oon or too late. In a word every thing ſeemed to me 
more probable than that the a 0 was either uſe- 
Jeſs or hurtful. we. 
In the midſt of theſe doubts I determined to 
make my experiments on ſome other kinds of ani- 
mals more extenſive, and for this purpoſe made 
- choice of rabbits and . 


Experiments on Guineapigs. 


I bound the foot of a guineapig very tight, and 
had it bit repeatedly by two vipers. After twenty- 
four hours I removed the ligature, and found the 
wo ſwelled and Livia. In FIT hours i it was leſs 
| | vid 


: i : 
+ 


0 * * 0 1 8 © * * on 
M k, 


1% m but more felled: the creature recovered i 


four days. 


1 had the foot of a guineapig bit ws a viper A 
applied the ligature a few ſeconds' after. In the 
ſpace of an hour there were marks of diſeaſe in the 
part Bitten. I removed the ligature, and after ten 


hours there were ſcarce any 8 of its having 


I had the leg of a guineaplg bit repeatedly by 2 
viper, and a minute after 1 bound it. In fifteen 
minutes the foot was ſwelled and livid. I removed 
the ligature, and in ten hours the animal had ſcarce 
any marks of diſeaſe. ft recovered in Moe i | 
face. 7 : 

I had the foot of a guineapig bit repeatedly by 
three vipers; ; and bound it a minute after, In two 
minutes the ſymptoms of diſeaſe had already diſco- 
vered themſelves. At the end of twenty bours the 
foot was very much ſwelled and very livid. In 
twenty-four the leg diſcharged blood. and ſerum. 

In two days there was ſome ſwelling above the liga- 

rure, and ten hours after, the part bitten was cover= 
ed with an eſchar. In fix days a total N took 
Place. 

I had a guineapig bit repeatedly. Tg a viper, in 
che foot, which in two minutes I tied. After twen- 
ty minutes I removed the ligature, and found al- 

ready marks of diſeaſe in the leg. In an hour the 

tumour, had reached the ligature. T be creature 

died in twenty hours, 1 with the rg felled and 14 
an 


; 
» _ O08 


"nd the lividity: had extended to the muſcles of th ths 
belly and breaſt. 

Ib had the leg of a guineapig bit ſeveral times by | 
a viper, and bound it at the end of two minutes: 
In twenty minutes I took off the ligature, and found 
the leg diſeaſed in the uſual way: In fix hours it 
was {till a little ſwelled, but not livid , and was hea- 
led in twenty-four. | 

| T had a guineapig ſimilar to the former one bit 
"ſeveral times by two vipers in the leg, which i 
bound a minute after. In thirty minutes I removed 
the ligature, The animal had ſymptoms of diſcafe, 
in its foot, but recovered in leſs than three days. 

I had a guineapig's foot bit repeatedly by a vi- 
per, and at the end of twenty ſeconds bound it. 1 
removed the ligature fifteen minutes after, and al- 
ready found marks of diſeaſe in the part: In two 
minutes more I perceived a motion of its head, as 
If it was convulſed, and in four hours it died. All 
_ the muſcles of the leg, abdomen, and breaſt, were ; 
Nvid and inflamed... 

1 had another guineapig bit ſeveral timies in a the 
foot by a viper, and immediately aftef bound the 
part. In fifteen minutes I removed the ligature, 
the local malady diſeovering itſelf in the leg. In 
thirty-two hours there were ſcarcely any figns of 
complaint, and in the ſpace of forty- tu, 8 perfect 
recovery took place. 

It appears by the experiments hitherto related, 
that che ligature is capable of curing guineapigs 
that have been bit in the _ by the viper, 


1 3 ; A com- 


1 Ns 5 Was 0 . 3 


1 me Hine hs bite of pe Was ; fatal to this © 

| ſpecies of animals. 1 had fix guineapigs ſunklar to 
thoſe I have juſt ſpoken of, bit each of them in the 
leg by a ſingle viper. bey all died ine. chan 


twelve hours. 
Although ſatisfied of the utility of the ligature, 4 


thought however it would not be amiſs to multi- 1 
ply my experiments gil more, and to my thera i * ; 
ſome of the particular s. 
I had the foot of a guineapig bit . times n 
. 1 and bound! it, but very looſely. In thirty 
minutes I removed the ligature, and found every 
appearance of diſeaſe in the part bitten: however in 
ten hours there was ſcarcely any ſwelling or lividiie * 
in thirty it was quite well. 
I had another guineapig bit ſeveral times os Fl vi- 
per, in the foot, and bound it Mill more looſely 
than in the preceding experiment. In an hour 1 
removed the ligature; in ten there were ſcarcely any 
marks of diſeaſe, and in forty. it recovered. 4 
I had a guineapig bit repeatedly by 2 viper in 9. 
the foot, and bound it, perhaps ſtill leſs forcibly e 
than in the laſt, In two hours I removed the liga- | 
ture, and found the foot very livid and much ſwel- 
led. In ten hours all was diminiſhed, and in pen 
ty-four there were fearcely any marks of diſeaſe. 
I had the foot of a guineapig bit ſeveral times, 2 
and at the end of two minutes bound it. Soom as it 4 
was bound, I had it bit again repeatedly by a ſe 
cond viper. In thirty minutes 1 took off the liga- ; 
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ture, which was very looſe. In twenty-four hours 
the foot was ſwelled and very "Ong 3 in 3 al 


re , 
1 had the foot of another guineapig repearadly 


bit by a viper;-and in ten minutes tied it. I then 
had it bit by a ſecond one. In twenty minutes 1 
removed the lipature, which was very looſe. In 


twenty-fout hours there were ee any ſigns of 
diſeaſe. 


1 had another guineapig bit in the foot . 


Iy by a viper, and in three minutes bound it, caufing 


it to be bit afreſh by a ſecond. In twenty-four 
Hours there ſcarcely remained 19, appearance of 


diſeaſe in the foot: 


The utility of the ligature ſeems to be more Li 
more demonſtrated, and it appears alſo that a very 


weak one 18 ſuffcient. It is true that it muſt be 


left on for ſome time, otherwiſe the internal mala- 
dy i is excited in the animal, and it dies in a ſhort 
ſpace after. 

Various experiments made on guineapigs, bit as 
above by vipers, have pointed out to me that when 


the ligature is removed in ten minutes, or perhaps 


more, after they have been bit, the animal dies ve- 


ry ſuddenly, and that of the internal 8 


It is not difficult to diſcoyer when the guineapigs 
die of the internal malady. When the complaint 


neapig moves its head in all directions, and ſeems to 

be convulſed. In this caſe death is certain, and 

follows in a ſhort time. I made theſe experimetits 
i 5 
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begins to communicate itſelf internally, the gui- 
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"Ns content. with having. tried the fs. on 
guineapigs, I wiſhed to try it once more on rabbits. - 
I generally employed ſmall ns en che * 
ahng ſize. OK: 
I had a rabbit's leg bit pe br tun 7 
nad tied it immediately after; In nine hours it was . 
greatly ſwelled, with a diſcharge of Flood. In this 
ſtate Þ removed the ligature ; twelye hours after 
| Which the leg was Hrjd and gangrenef, 3 in thirty 
F | hours the rabbit died. 
I bad the leg of 5 Ca rabbit bit repearediy. 7 
| do vipers, and tied it three minutes after. In an 
1 hour and an half 1 took off the ligature. In un 5 
| hours, the leg was very much ſwelled; and livid - 
about the part bitten. In thirty hours the leg was 4 
ſcarcely ſwelled, but remained livid. In three n "> 
the animal appeared to be recovere. 1 
Lhad a third rabbit bit ſeveral times 1 in the fe by 


= two vipers, and in two minutes bound the part: Af: 

der an hour I removed the ligature, and found the 

| leg ſwelled. In the ſpace of twenty-four adiſcharge 7 oi 
8 enſued, and in three days .the-{kin- was/corroded, 
and a fore formed. In fix days the rabbit was well _ 

| recovered, C 
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ETD I 144 the 7 of a it bit repeatedly by two oh. 
7 pers, and four minutes after I bound it. In an 
hour and an half I removed the ligature. In four 
hours the leg was very much ſwelled, and diſchar- 
ged a good deal. The rabbir died in thirty-fix: 
hours; the tumour of the leg having extended to 
above the ligature, where there was An A p/n ap- 
pearance. n > 
1 had three rabbits bit irt . rt as Als bur as 
they were deſtined for a compariſon, made no uſe 
of the ligature. Two died in thirteen hours. The 
third had a ſore in its leg, which was otherwiſe 
much diſeaſed ; but it ſurvived. oo © 
The experiments as yet made on rabbits ſeem to 
Nove that the ligature 1 is not a certain remedy againſt. 
the bite of the viper in theſe animals, fince we have 
| ſieen them die when it has been applied, and reco- 
ver ſometimes without it. I repeated thefe experr- 
ments on eight other rabbits, which I had bir in the 
leg, each by two vipers. The ligature was not re- 
"ih | moyed * after fix hours. Five of the gh: 
"OM Mac the ſimple ligature w was not uſeful to 5 
all animals, I wiſhed to try if, joined to ſcarifications, 
it would be more ſo; and as the local diſeaſe is formed 
of blood, partly diſſolved, partly coagulated, which 
t corrodes and gangrenes the ſolids, I thought of uni- 
THe ting to 'the e ſcarifications a an w antiſeptick, ſuch as the 
THR itt >; bark. | | | | 
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98 hid « rabbit 8 leg bi bit by two Vip „ and! imme- 
el tied it: in two hours the leg was ſwelled, 


livid, and bloody. In this ſtate I made four longi- | 
- rudinal inciſions into it, at the part where the vipers 


had bit, and abſorbed with linen the blood chat flow. 


ed from the inciſions. In this experiment I found 


tbat the muſcles were gangrened... The rabbit ewe 
in ten hours. ; 

I had a fowl bit in the ſame way. by two vipers, 
and immediately applied the ligature. In two hours 
the leg was ſwelled and livid: I made ſcarifications 
as above. In four days the leg was e with an 
eſchar, and in ten the fowl recovered. n 

I had another fowl bit by two vipers, in he leg, 


Which I immediately tied. After two” minutes I 


made the ſcarifications, waſhing the blood from the 
wounds for a long time with warm water, and coyer- 
ing the leg with linen. In two days a black. da” 
formed on the part ; in three ** and an half the 
_ fowl died. 


I had the leg of ace fowl bit by two e X 
and immediately tied it, making the ſcarifications, ; 


and waſhing it with warm water. This being done, 


I ſtrewed a great deal of powdered bark on the inci- 


ions, and covered the whole with linen. In twen- 
ty hours I removed the ligature, and t the fowl reco- 
vered in a view days. | 
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1 repeated the above experiment in all its eireum- 
ſtances, on another fowl. After twenty hours T re- N 
moved the bes ture, and in twenty more the off I 
died. | 

1 had two chickens | bit, Each « of them by. + "1 
vipers, ſeyeral times in the leg, which F bound F 
ſhort time after. made the ſcarifications, and ba- ; 
thed. them lengthways with the volatile alkali, ' very, | 
much dikued with water. Aﬀger eight hours 1 re- 
moped the ligature | from one of them, which died 
in three hours more. At the fame time 1 looſened 

the ligature the other, and two days ter 1 | 
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Kg had : 2 9 75 bir in che leg by two vipers; 
bound the part, ſcarifieg it, waſhed ! it, and covered 
it abundantly, with the cortex. It died in che ſpace 
of ſeven hour, ey en c k ligature * re, 5 
, moyed- | 

1 had 3 co bit in the leg by two, vipers, 
and acdiately afterwa rds tie 94 it. LE made ſcari- 
genen into it, and moiſtened it with warm v e 


fowl Jed i in cen hours, the lgapure ill ac 3 
ing on. 

This experiment I repeated on two other fouls, 
and made uſe, as above, of the difolution of ſea ſalt, 


In twenty-four hours I removed the ligatures, and | 


in twenty-four hours more the fowls both died. 
Alfter making the ſcarifications, I tried the infu- 
* Aus bank an to . fowls bit as. abore- 


oh voffows Of. 


1 twenty libits 1 f emeved the ligattites; ant W 
eventy more the fowls both died. was © 
1 had another fowl bit by two vipers in "Y leg, 


which. 1 imtnedlately tied. 1 ſearißed it, waſhed 


i, And lest it immerſed in time Water whicht had 


lade v warm, for r Fenty-Hve minutes. After twenty | 
17255 13 retigyed the geture. in dee * 8 0 i 


fowl died. 1 


made the ie Sede bn — G0. | 
585 its Jeg for two hours in wart linie water. 


An twenty hours 1 tobk off the Bſabtirs, qi 1 
thirty -five the fowl! died. 
1 repeated the ligature a ſcarifictiibile- ol 

twelve othel fowls, the teg of each h Having been bit 


by two! vipers, and immediately tied. Four were 5 


ſcarified, and the parts Kept during an Hour in a 
| firong infuſion of bark in warn” water.” Hi: ur 


others they were kept for an hour ir fimple warm 


Water, and thoſe of the lat four in f rilixtutC's? 
Wart water and the volatile ala. I covered the 
legs with linen, ahd ih fix Hours removed” the light 
tures. Three of thoſe treated with the bark,” wo 


treated with warm e ler ud "owe with _ vole 


a tile "ALafi, died. 8 5 32 
Tze reſult of the bst Eber — 


on the ufd Of the Iigacurc again ft che bite of the Ne 
per, neither affords us that certainty, nor that, ene 
_rality, we might have expected df Begin ing wein. 
Nor tat the Hgaturé ougbt to be rejected ag torül 
rſt? fineg we Rave ford 17 H dertain reed to 


Fer n, Ir miggiie become ſo to 
5 ; F 3 | _— 


} 

* 
1 
" 2 
x 
F 
p \ % 
5 


„ 


* 


1 '% 2 p "x 


70 74 r o * r A N A 


other animals, and perhaps would be uſeful t all, 
were the eircumſtances with which it ought. t be 
tried, better known. It appears in general, that 
nothing ought to be expected from ſcarifications, 
' Whether larger or ſmaller, or more or leſs fimple, 
fince we have feen the very animals fink under this 
operation, who would the eaſieſt have recovered 
with ligatures only. 3 
The ligature, by confining the THEY to he part, | 
e Wing a greater local complaint, and a ſtron ger 
diſpoſition to gangrene: for this reaſon it ſhould 
be pretty _ and ought to be removed as early 
as poſſible. | | 
I cannot determine what wiliry it may be of i in 
but a8 12 am er opinion that al, viper 8 "TBS: 18 not 
mortal to the human ſpecies, the ligature in this caſe 
can do. no more than So the diſeaſe - : A 2 0 
ptbbubly — e in a little time. But expo-. 
riments are wanting to enable me to ſpeak to a cer- 
tainty, and theſe ens are very r to be 
made on men. 1 ; 
1 wiſhed to ſee if the diſeaſe which hes viper s 
venom” cauſes in animals, diminiſhes when the. in- 
ciſions are made n F. or 50 the part. 
bitten. 1310 TR 
It ſeemed ena to dates? os as the yenom. 
of the viper-finds i its way intq.the blood by the ir- 
culation, it would alſo introduce itſelf into the parts 
purpoſely Wounced, unt leaſh, edo that ap- 
0 rosebed 
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| proached the 122 to 38 part bitten. II this 
caſe it likewiſe ſeemed very probable, that the 
quantity of yenom being thus diminiſhed by, its 
more extenſive diſtribution, not only the internal 
diſeaſe, but alſo the external malady would be di- 
miniſhed too; and that by this means the gangrene 
of the part would be ne or en rendered n 
| leſs dangerous. 1927 $3237% eee, £. Ann 4 
But the following POR Le nn * little de- 2 
pendence to be placed on analogicat- me and 
4 probable reaſonings in matters of fact. ai Fur 
I had the leg of a fowl bit repeatedly fa a h 
but very large viper; I made two ſmall: inciſions 
into the inner part of the leg, above and below: the 
part bitten. The fowl died at the end of an hour, 
with the part bitten confiderably diſeaſe d, but IN 
out any change in the two artificial wounds. 
I had another fowl bit repeatedly i in the leg: by = 
viper, and made a little incifion into the muſcles 
oppoſite to the part bitten, and a ſecond one into 
the muſcles of the other leg. In fix hours the fon 
was much diſeaſed. In thirty hours the leg was 
livid, even at a great diſtance from the part. In 
ſixty hours the fowl died, with the leg in a gan- 
grened ſtate. In all this t 1 en no change 
in the two inciſ ions | 188 
I repeated this exe On different 8 
wich the ſame ſucceſs, and never perceived that the 
artificial wounds were affected by the venom ſa that 
it ſeems to be a truth eſtabliſhed by experiments — 
that the venont once introduted into the blood, and 
VVV n cireu- 
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8 
but that it cannot communicate itſelf to fimple in- 
eiſians, even when ade! in the en of the _ 
birren. N ) UYITD:; Ys 

I feel that 1 . We two e nj Lane 
have been leſs ſo, and perhaps even more clear, had 
F followed the ſynthetick, inſtead of the analytical 
method. I preferred the latter, preſenting my expe- 
riments in che arder in which I made them. I have 
not even dreaded tlie diſcloſing my errours, and the 
ſhewing how often I have been obliged to begin 
Over again. The analytical method is certainly nei- 
ther the ſhorteſt nor the moſt favourable to a wri- 
ter; but it is the moſt; certain, the moſt luminous, 
andthe only one which leads immediately to a diſ- 
cgvery. It inſpires the reader with confidence, 
ſhows in what way the naturalift has ſearched into 
nature, and in what Way ſhe has anſwered to his 
reſearches, | His faults are at the fame time obſer. 
ved, the efforts he makes to * at the 8 
; nd the diffculty; of attaĩning it. 

Works that preſent ſomething. new . * 
be written in the way I have made choice of in pno+ 
esceding thus far. When the methods, are ſeen 
ubich have led to diſcovery, the metit of the work, 
and the authour's opinions will be the beſt judged of; 
all will be free from that myſtery and reſerve which 
abouncq in writings formed on: the ſynthetick: plan, 
- In/which' the traces are wanting that havg guided 
* en. Nee rather ohm 
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I have POR a ddd ts 


Secret 1 kb 
had more than 4000 animals bit; 1 have employed” 
upwards of 3000 vipers, and may have been de- 
ceived; ſome eſſential circumſtance may hade 
eſcaped me: I may have neglected ſome other, 

not thinking it neceflary ; 5 my" conſequences may 
have been too general, my experiments too few in 
number. In a word, I may very eaſily have Been 
miſtaken, and it would be almoſt impoſſible that 1 
mould never have been ſo in a matter fo difficult, 
ſo obſcure, and likewiſe ſo new. It is ſuffieient for 
me to declare the having written nothing but what 
T have ſeen, or at leaſt have believed to ſe. 


In reviewing my Journal, of experiments, I pers 


an ſome miſtakes in it, and found that I had 


written in ſome, places, what I could not- poſhbly 


have obſerved... It likewiſe happened to me ſes 


voral times, in copying the experiments' from this 
journal, to- read in One way, and write in another: 


This is a new ſource off errours into which I may 


eaſily have fallen. How little certain are we; even 
in things we believe ourſelves beſt: ſkilled in, anch in 
which we have the, leaſt apprehenſion of being miſe 
taken! F know but one claſs of people who neven 
err; thoſe Ma do nothing, obſerve nothing, and 
make no experiments. All others are led into 
errours; and the more experiments they make, the 
more they are: deceived : but we muſt not deſiſt u 


to 


* 


n T AN A © 


7 


to bluſh when Newton himſelf, who was ſcareely | 
ever miſtaken i in the ſublimeſt calculation, has been 
deceived in matters of mere fact and ex periment. 
e is incumbent on me likewiſe to obſerveꝝ that 
apart of my experiments on the venom of the 
viper, was made in the rudeſt ſeaſon, in winter. 
It is natural to conceive; that the vipers I employed 
could not be in full vigour; that they would exert 
- eſs ſtrength in biting the animals; and that not 
having been nouriſhed for ſeveral months, their ve- 
nom would be in a leſs quantity. I can eaſily con- 
ceive, that in a more favourable ſeaſon, as in the 
ſummer, and in a warmer elimate, the effects would 
de in ſome way different, and in general greater. 
1 might likewiſe have been deceived by thoſe 
who furniſhed me with the vipers. I had a cuſ- 
tom in the beginning, of returning thoſe I had em- 
ployed in biting the animals, when T had no occa- 
fon to Kill them. I have every reaſon to believe | 
that the vipers already made uſe of, have been ſold 
to me a ſecond time: this I no ſooner ſuſpected, 
than I determined to kill them without reſerve, 
After having employed them in my experiments. 
On all theſe accounts, and perhaps on many 
others which I am ignorant of, my experiments 
might be liable to ſome variation, were they to be 
tepeated; but this does not render the principal 
truths 1 have deduced from them leſs certain! I 
hope that my work will be diſtinguiſhed: by the 
Experiments, inductions, obſervations, and conſe- 
quences it contains. If my conſequences are falſe, 
. Gs | and 


my readers will thank me for ſo doing. 


* my pions WS my e will wi. 


# perceive it, and no errour will be occaſioned by 
them. But if I have been miſtaken in the facts 


themſelves, if I have not made my obſervations 
well, my miſtakes will be communicated to others, 
and will ſerve as a baſis to a falſe theory. It is 
for this reaſon that I have endeavoured to be as 


exact as poſſible in the facts, and have entered into 
a long detail on ſeveral of them. In ſeveral places 


I have deſcribed my experiments at length, and in 


a great number. I might have been leſs tedious 3 
I might have given the fimple reſults ; but I muſt 
then have been believed on my word; and my 
readers have been deprived of the pleaſure of 1 judg- 
ing for themſelves, which can alone lead to evidence 


and conviction. 


| Beſides the greater part of my Experiment T6 
late to queſtions entirely new, and in regard to 


which either nothing has been done before, or the 


obſeryations badly made. It was therefore, neceſ- BK 


ſary to extend them in ſome meaſure, and, ve 10 


Now, that a baſis of experiments, and {= ferry | 
mined. facts, is formed, on the bite of the viper, 
the naturaliſt will continue his reſearches with a 
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„ where 
QF Mer was, the eaperubente * the ere 5 nom 
which have been related in this work, T was in fbrm 
ed in London „on my making ſome ſtay there, chat a 
ecrtaih Tpecifick againſt che bite of this creature” was 
Juſtfaiſcovered*in Italy.” The little ſucceſs F hut 
met witff in France and in Italy ſorme years before, 
in my ſearch into an efficacious remedy againſt the 
' venom of this creature, gave me a very earneſt de- 
fire to enrich my work with ſo important a diſco- 
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lis Exeellency, Count Belgioyoſo, Ambaſſador 
from the Court of Vienna to London, Wh AS. 
the ſciences becauſe he knows the importance af 
them, had the civility not only to procure me the s 
treatiſe publiſhed in Italy on this remedy, but hke- 
' Wiſe to give me one of the foxes which ate the 
ſubject of this treatiſe, and to which are aſcribed 
the faculty-of curing the bite of the viper. This 
had been ſent from Milan, and had been prepared 
by che autbor bimſelf. On this occaſion! I Was 
ſhown" ſeveral letters from Milan and Vienna, 
which related wondets of this new, hut already fa - 
© mous remedy. Miracles had been done. With it, 
they faid, at the firſt of theſe two places, and they 
affirmed that the beſt phyſicians of that famout S 
had a knowledge of them. They likewiſe 
that the rare and very important enn had beep 
made, that the ſo much boaged n were . 
thing more than calcined hartſnorn. 

The treatiſe I read was entitled, Treat ey 4. 
Efficacy of an Alexipbarmick againſt the Yenom: of the 
i per, by the” Abbe de Tecmeyer (a). It contains di- 1 
vers experiments which deſerve attention, and 
which tend to prove that | calcined hartſbærn is, a 
certain remedy againſt this ereature's bit. 
The peruſual of this treatiſe gave ms 4: Ml 
greater deſire of verifying, myſelf, the. milz of 
* boaled. en, ane . ane 15 * 


x *. 


000 This 1 was 3 the ;RaceoT, 'A »x Ong | 1 
ond enk ri, of We e : | 4 


fared of an experimental truth, is to have recourſe 
to experiment itſelf. The different cures related 
by the Abbe Tecmeyer, however brilliant and ex- 
traordinary they may be, are nevertheleſs neither ſo 
| numerous nor ſo varied, as I at leaſt ſhould have 
deſired them in ſo important a matter! Neither 
could I conceive that hartſhorn, calcined only to 
blackneſs, as the Abbe Tecmeyer will have it, could 
be a certain remedy, whilſt calcined white, in which 
way I had. tried it in France, I had not found it of 
any value. I however thought it neceſſary before 
1 ventured my opinion, to make a great number of 
experiments. on different animals with this Kone, 
which T. thall agree with the authour 1 in n 
1 ing 8 
It is likewiſe true chat on en this ddt it 
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— een to me that the authour of this new ſpe- 
cifick gave too much extenſion to his remedy, and 
that many things are there advanced too readily, 
. which have either not been nn proved, or 
| are not altogether: certain. 
For example, he is of opinion that the ſmall 7 
$ = Alive: of burnt hartſhorn apphed externally to. the 
Will. Hound made by the viper, heals it by virtue of the 
| } | h | volatile alkaline falts an in * e bartſhom from | 
Vi: | which it is prepared. | 1 
AF | li He maintains that * Aer 's venom is s princi- 
1108 any compoſed of acid ſalts, and quotes the au- 
; thority of Mead, and his own obſervations made 
with a microſcope. - He ern ſays, that with this 
5 py 4 | : 5 K +75 venom 
F 1 , 
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a venom he bis changed the blue 1 of the turneſol 


; y_ nner * n, n 


He believes N ae W ebe ver- 
nom of the viper, becauſe it turns milk yellow, after 
* is removed from the part bitten. 
He finds his remedy: efficacious. againſt this ve- 


nom, ten hours, and even more after the animal has 


great, the ſymptoms very violent, and the indie 
| nn approaching death very certain. 2 . 1 


been bit by the viper, and when the ſwelling is very 


EY 


He finds it equally uſeful againſt the, ite ggg A 


| a; ; and ſuch: is his good opinion of theſe 


* 


marvellous fones, that he believes by: virtue of 


# 7/4 2.38. SHS +5. 


them, the having cured. wounds made in the po- 
teriors of a man with the eule and claws of Je ti- 


L _ 5 * 3 17 1 Mm 


Laſtly; he food e it impoſible but that the 


| der of the caiman, a ſpecies of crocodile, fimply 


carried in the pocket, will cure the bite of a viper. . 
He aſſerts afterwards, that Redi is miſtaken in 


ſuppoſing that the cobras tones are no ſpecifick 


againſt the bite of the viper; and he believes that 


this celebrated phyſician made his experiments on 


falſe ones. The thing is certainly poſſible; but if 


the true and efficacious ſtones are nothing more than 


pieces of badly calcined hartſhorn, I do not ſee 5 
what could have induced them to impoſe on Redi, 
in giving him falſe for real ones, ſince the latter 


% might ſo very eaſily have been made. Beſides, it 


appears that Kempfer thought but little of theſe 
true — called by che Indians de le cobras ai a) 


lr o * T 4 N A 
has avis plate the {mbileſt confidelises 


in them. In his Amenitates Exotice he ſpeaks of 
them in the following manuer : de efficacia hujus 
lapidis, et 'que in dies cum ipſo diſtinguimun in 
India experimentis multa dicenda, inquirenda, dubitands 
Venirent (a). Salrem fateor ingeune pents me valorem 
| Tapitis Jemper manfiſſe in ſuſpenſo, dim quid erroris, et 
fallacie.. fublatere poſſet propriis experimentis non ex- 
ploraverint (0); And he knew them ſo well that he 
deſcribes them, and neither believes them natural 
ſtones nor engendered in the brain of the ſnake; 
be even feems diſpoſed to think them made of 
hartſhorn :"/ubfantiam, ſays he, in ſpeaking of theſe 
ſtones, obtinet firmam et durum, levem iamen, hir ibi 
poroſam, et quodammodo corncam, ita ut appareat for- 
matus ex cornu cervi in vapore vel liguore aliguo mares 
vt tinflogue;' nit fort? fragmentum fit lapidis Con- 
„ben Variepati ita hic lapis dictus 4 patria Connovr mul 
tdtrie provinciæ, luſitanis ibidem, Pedra frigue dida à 
gualitate refrigirauie, "eflque triplicis differentie five 
 coloris, nimrùm albus, citrinus et obſcurè reruleus, qui 
poſtremo nepbritico lapidi in omibus præter levitatem 
jim oft Nuotquot videre mibi contingit per In» 
dia firman et inſularem-predifie conditionis et figures 
fuer unt. Qualiſcumgue figure fuerint prima fronte ap- 
purebunt baud quaquam naturales, es in cerebro viperæ 
quod vulgo erpditur, genitos eſſe, et ut Ar hf 
W Mos i in ge, 6 0 amen. * 
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Such are the opinions of the Abbe Teemeyer in 
| this treatiſe, and I eonfeſs n 88 . rare to me 
vor finggulare 15045 ©) 25526 | 
But ſhould it ER true dar "_ ee 
We the bite of the viper; I can never be induced 
to believe that fuch an effect is due to the alkaline 
falts of this ſubſtauce. I have demonſtrated, fo as 
to place it beyond'a doubt, that the flaid alkali it - 
ſelf is of no utility in this diſeaſe, and that the ve- 
nom of the viper in fabſtance, mixed with alka- 
line ſalts, preſerves * its activity, and A as 
heretofore. l i 

It is befides an errour, t the venom of the 
viper is compoſed of ſalts, and that theſe falts are 
acid; and it is alſo falfe that it changes the tincture 
of vielets red. In the courſe of my work I have 
alteady pointed out the errour of Mead, and of 
other naturaliſts, who have ſucceeded him, as to 
the ſalts in the venom of the viper. It is fingular 
to ſee miſtakes repeated by others, which were re- 
futed more than ten years ago. 

The flight change of colour obſerved f in che | 
milk, which is in itfelf in a degree yellow, cer- 
tainly cannot be cauſed by the hartſhorn's abſorb- 
ing the venom, on being applied to the part bitten; 
for a quantity of milk ſcarcely ſufficient to cover 
the bit of hartſhorn, will not become yellow if che 
venom of ſeveral vipers be united with it. This 
colour of the milk is cauſed by the blood's Feing 
abſorbed” oy the harcfhorn when Lord to rhe 
1 II. gane bittet | 
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bitten. part; and in fact it tinges it equally wen 
applied to a part wounded but not envenomed. 
But it is time to proceed to experiments, which 
can alone determine whether a piece of burnt hartſ- 
horn is, or is not, a certain remedy againſt tho 
venom of the viper. It has been ſeen in ſeveral 
parts of this, work, how little truſt ſhould be re- 
| poſed in experiments, even when they appear the 
moſt conſtant. I have ſometimes ſeen five, fix; 
and even more animals recover, one after another 
of the bite of the viper, and ſhortly after as many 
5 of them die, without my having done any thing tq 
them in either inſtance: and 1 have ſometimes met 
with the fame conſequences in applying the ſame re 
medies to the ſame animals in the ſame circum- _ 
ſtances. In one inſtance I. ſhould have judged that 
ſuch a ſubſtance. was a. ſpecifick againſt the bite 
of the viper, and in another that it was either hurt- 
ful or totally uſeleſs. This is the riſk we incur in 
not ſufficiently multiplying experiments. I do not 
pretend to have myſelf guarded againſt this incon- 
venience in all the parts of the preſent work on the 
venom of the viper, although it is true that I have 
varied and multiplied the experiments exeedingly, 
as much at leaſt as my circumſances at the mo- 
i ment permitted me. : | 
> => But in the preſent caſe I imagined that a limited 
431: 1 number f experiments would ſuffice to determine 
the utility of this remedy. The many obſervations 
1 had already made on the bite of the viper, and 
dhe knowledge they: had Sen me of the animals 
I wiſhed 


a 
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1 wiſhed: to, employz. enabled me to forbear the 
multiplying them n more.. 
The firſt thing to which 1 * * to 
men in my experiments, was to procure a ſuf-, 
ficient number of pieces of hartſhorn, prepared in 
the way deſcribed 4s the above cited treatiſe, 
and quite black. I had. taken them from. that 
part of the horn N is fixed in the animal's 
head. Applied to the tongue, they adhered 
ſtrongly to it. I prepared many of them, and of 
this number I choſe the beſt, to the end that m 
experiments might be made at the ſame time, on 
the ſame animals, and with the ſame cireumſtances. 
8 After having made uſe of them, I put them in 
„ milk or in wine, as the authour directs, and having 
left them there for ſeveral hours, I afterw-ards ex- 
poſed them a great while to the ſun, or to a gentle 
. fire, till they adhered to the tongue as before. I 
2 - had likewiſe the advantage, as I have mentioned 
t before, of having had one of them brought from 


> Italy. I made uſe of theſe fones ſeveral e with : 
1 the ſucceſs, that will be ſeen. | 2 

e Before 1 give the prinsipal eee of I | 
A | experiments, I think it proper to obſerve, that I 


began them in London in the month of March, and 
did not finiſh them till the latter end of the month 


of May. Although it was the mildeſt ſeaſon that 
je had been felt for ſonne years in England, it did not 
Ws prevent ſeveral days being very cold, in conſe: 
1d quence of which my vipers ſeemed to me to be 
ils yQ benumbed and very inactive. In general 1 
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thought that 1 found them leſs active there tha in 
France, and leſs fo in France than in Italy; ſo that 
the conſequenees of my experiments on theſe ani- 
mals muſt differ ſenſibly, but only from greater to 
keſs. It is however true that vipers are Venomous 
in all countries, and that their venom can kill. To 
accompliſh this aim in cold climates, with as much 
certainty as in warm ones, it will be ſufficient to 
male them bite the fmalleſt animals, or to employ 
ſeveral to bite a ſingle one. In this way the effects 
may be rendered nearly equal in all countries, and 
at all ſeaſons. Thus then, the action of the viper's 
venom is in proportion te its quantity, when all 
other circumſtances are abſolutely equal; they 
kowever vary to fuch a degree, that one can ſcarcely 
ptonounce any thing certain on them; even when 
every poffible ſtep has been taken to ſucceed, and 
to cauſe all the trials to be quite alike in their Cir- 
cumſtances. Let us proceed to experiments. 

I had a pigeon bit onee in the right leg by a vi- 
per, and at the ſame inftant applied to it the Italian 
fone, which immediately faſtened, and remained 
on. Seven minutes after the pigeon gave tokens of 
diſeaſe, and was dead im twelve. 1 detached the 
Kone by force, and por * milk ee e 
ments. : | 

To make a plates 7 one, 1 kad amothbh; pi- 
geon bit in the leg oh z NR. and it died in fix- 
; teen minutes. 

I expreſſed the venom kom the teeth of a viper 
forces into the muſeles a rcon leg, and ap- 

J plied 


r 


d 
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| plied. the Italian ane, which faſtened immediately 


ta the wounds. The pigeon; died in eighteen mi- | 
nutes, without the Bowe haying detached itſelf, beg 
1 t the E e Mere 
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CE hs minutes, b o! Tate? 5d) 10 Sao emwabtts- 
I had a pigeon's leg bit once ** a viper, and im- 
mediately applied the Italian fone, which did not 
looſen of itſelf, The Pigeon « died, 1 in four hours. 
To make a comparative experiment, I had ano- 
ther pigeon bit once in the, leg by, a 5 nd ap- 
plied the fone wrapped it in a piecę of bladds er, _ bing- 
ing it to the part. The pigeon died it in "eight 
hours, the bandage baving Probably 1 retarded 4 
action of the venom. 0 
Another pigeon bit i in the leg bra an in 
two hgurs, although the Italian Ae "Py 
to it. | Hir 0 K r vette 46 we: 
I had another. pigeon. bit twice by; a viper, and 
made a very ſmall opening with a lanceg at the place 
where the teeth had penetrated, immediately: ap- 


plying to it the Italian fone, | The pigeon died i in 


ſix minutes, che fone ſtill adhering. 5 80% r e 
I had ſix other pigeons bit by as, many vipers. 
To four ] applied the fonez to the other two; IIdid 
not. One of the laſt died wenty minutes after, 
the other in an hour. The firſt four all flied in 


leſs than twenty minutes; and one of! tham. at the 


end of eleven. The None] were din artached to che 
8 ten, 4 20 500 TR oy 10 OW! £1 HD 23 | 
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This experiment was {pear} on fix other” ns 
Seons, to each of which I applied a None. They 
all died; three in fixteen minutes, and three in 
twenty-ſeven. Five of the ſtones continued to 
adhere : the one which fell, belonged t. to a a pigeon 
| that was ons of the, Iateſt to 1 


* F% # o „ * e \ "a 


„ . ee en Quadrupeds,” 


Perſuaded of the little efficacy of theſe ſtones in 
the caſes of pigeons, I wiſhed to ſee if they would 
be of more uſe to quadrupeds. I made choice of 
mal guineapigs and very ſmall rabbits. | 

1 had a guineapig bit in the leg by a viper, and ; 
| having difared the wound a little, applied the Italian 
fone to id, Which faſtened very well. It died an 
77 7 after, the ſtone {till remaining on. 

I had the leg of a guineapig bit by a viper, as 
e This one died before the ſtone. was applied 
to it, and almoſt at the moment of its being bit: 
A very rare caſe, and ſuch as I have obſerved only 
once in the courſe of my eee on the vo- 
nom of the viper. 3 5 

T immediately had another bit in ths dame way, s 
and applied nothing to it: it died four hours after. 

At the cloſe of theſe laſt experiments I had fix 
high bit ſucceſſively; to four I applied the 
one, to the other two I did not. Three of the 
firſt died 1 in two. n, and one of theitwo laſt in 
twenty: 
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twenty-fix' mite“ The two others Bad nd per- 
ceptible complaint. 1637 16} 67 Malt Eads 
20 Theſe- experiments on the guineapigs likewiſe 


bear witneſs to the: en of; een re 
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I however müde KN: Wass orhers on Uwi, and 
can certify that the reſult of them wastentirely con- 
formable to that of the preceding ones. The des 


tail of them here would be tireſome:? The fact is, 
that they not only did not prove the. fone uſeful 


againſt the bite of the viper, but gave the cleareſt 
evidence on the ene 971 its "bang torally incffi 5 
eacious. | . Ai o 
Let not particular ales be urged againſt me, 
either of animals recovered, or of men who have 
been bit and have not died, after the application of 
the cobrds tone. Experiments on men prove no- 
thing, ſince the viper's venom is not uſually mor - 
tal to them, any more than it generally is to large 
animals. To determine if this tone is uſeful or 
not, experiments muſt be oppoſed to others made 
on animals on whom no remed y has been tried; and 
it is neceſſary to make a great number of them. 
For example, let one hundred animals, ſuch as 


pigeons, ſmall rabbits, and guineapigs, be 08 


lected, and let them be bit by as many vipers, an 


equal number of times in the ſame Parte. Let | 
half of theſe animals be treated with: cobra flones; 


or other boaſted remedies, and let thoſe which re- 


main be left to themſelves: Let the number of-thoſe 
that die on each fide” be remarked, and if there 48 
* G 4 1 
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2 very ſenſible difference in favour of the n 
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applied, I ſhall ſay that chat remedy is probably 


uſeful. If the ſame experiment is repeated two or 


three times on the ſame number of animals, and 


the conſequences are always the ſame as in the firſt 


eaſe, I ſhall then ſay that the utility of the remedy 
is a truth demonſtrated: by experience, but it will 
not, on that account, be a ſpecifick, à certain re: 
medy. To be ſo, it will be neceſſary that none of 
the animals, or at leaſt, a very few of them, die. 
But after the many experiments I. have made, I 
look upon this ſpecifick as impoſſible, or at leaſt I 
do not think it will ever be diſcovered. This is 
not a conſoling idea, but it ſeems juſt... I do not 
wiſh to diſcourage any one, or to keep others from 


making new reſearches; but too ſanguine a hope 


frequently cauſes that time to be loſt, which might | 
have been uſefully employec. 
I hope that certain perſons will not be ſo Sls 


diſpoſed. to believe in prodigies, and to trumpet 


forth dreams as very important diſcoveries; and 
that certain other perſons will miſtruſt their own 

ſtrength. a little, and even ſometimes their own ex- 
periments : ; for it is eaſier to believe than to judge, | 
and, it is likewile eaſier to, Pi, ampel than 
. 
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1 El bit e 


ere, W to the method e. | by 
Kengfer. 1 | 

1 ſhall finiſh my experiments on ha yenom GE 

* viper, by a detail of AE. I have obſerved. in 

k © making 
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making trial of Kempfer's method againſt the bite 
of that animal, that is to ſay, in employing ſcari- 


 fications and the theriaca. I relate it the mote 


willingly, fince in trying Kempfer's method I 


thought it proper to make e Wa 5 


* to be rendered public 

Kempfer propoſes theriaca, eee and i 
gatures, as a certain remedy againſt; the: venom of 
the viper and other ſnakes; In the'courſe of my 
experiments I have already proved the mutility of 
theriaca applied tothe part bitten, ori taken inter- 
nally ; and have obſerved that ſcarifioat ions und liga: 


tures, inſtead of being uſeful, are confiderably* ins 


jurious. It is true that T never have united theſe 
remedies; it would, bdiveyer, appear to me very 
fingular, could they be only uſeful when joined 
together. It is the more neceſſary to av recourſe | 
to experiment, ſince Kempfer, a very grave au. 


thour, alfures us that he has fonnd bis remedy en- 


ſtantly eſſicacious, and has cured ali the perfons' to 
Nhe he could apply it in time. of % nt hes 


I had a guineapig Wees i | 


the leg or foot. Having applied a ligature, Imade 


flight! ſcarifications an. the part, Jqueeaed but the 
blood, and covered the Whole with therlaca, vbligs 
ing the animal to ſwallow the ſamey:mixed; with 
water., Phe gnineapigilized, but a partof the! foot 
nenen and it as never afterwards of any uſe. 

1 had andther guineapig bit twide in the fobt by 


| a'vipers ; rt Having made the lgature, I flarffiedt the 


part flightly, preſſed the blood: from itz and c. 
el | vered 


— 
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1 ed aPwith theriaca, with which 1 rubbed the 
foot well. The animal ſwallowed a great deal of 
theriaca mixed with merz it loſt the uſe of its 
Soatoburzecovered. i 4G l 
By way. of 8 conuratve experiments, I 
e e two guineapigs as above, but only made 
the ligature and ſcarifications, neither applying the 
theriaca, nor giving it internally. One died in five 
Hours; the other lived, but like ne former ones; 
Joſt its foot. S105 7/25 S438 1173032 
The 14" RANDY of bete een are nei; 
ther uniform nor in ſufficient number, to decide as 
to the inutility of Kempfer's method. I thought 
it neceſſary to make freſh experiments, and to vary 
them a little, operating likewiſe on different ani+ 
mals. „„ 5. 903 1h 3D eit 
L bad the leg of a guineapig bit twice by a viper. 
It was tied and ſcarified, the blood ſqueezed from 
it, then well covered with theriaca, which, when 
diſſolved, I made the animal drink Yoke a 1 


died in two hours. b 2& 
Another guineapig, comenbarkinalier, was created 
| In the ſame way, and died in four hours. 


I had another guineapig bit as uſual, and did no 
more than ſcarify and apply the 3 it 4 in : 
four hours and an half. 

„1 had another, a much larger one, bit, and did 
as treat. it all. It died in three hours. 

1 had four others bit by as many vipers, eich 
twice in the foot, and treated all of them accord - 
ing to Kempfer's method. Two died in leſs than 
D327 | four 


N 
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toſs of "a fol.. e 
Having had fix other guineapigs bit as bort 1 
treated three as uſual, but not the other - three. 
Two of thoſe treated died, and the third recovered 
without loſing its foot. As to che others; one of 
them died, another yg III, and the wow 1 


vered; but loft its foß t. I 
With ſome ones I 8 kad bit, I tried Kg | 
rifications and ligatures, and covered the” Wounds 
with theriaca, without making chem fWhlldw Tp? - 


others, on the contrary, ſwallowed the theriaca, 
without having ſcarifications made, or Vgatures or 


theriaca applied to the. part bitten. The conſe 
quences appeared to me to indicate the inefficacy 


of the theriaca applied to the part, and to admit 


_ concluſions that the ſcarifications and ligatures do a 


great deal more harm then good; becauſe ih general 


they diſpoſe the parts to gangreno the readier. I 
could not determine that the theriaca taken inter- 


nally was uſeleſs, fince the events ahbugh neither 
ſufficiently conſtant nor numerous, were more fa. 
vourable to it than not: but to be better aſſured of 


this, a greater number of experimęnts are neceſſary, 
than that I was enabled to make; and although che 
utility of it ſnould be ſhown; I believe chat many 


other ſubſtances'capable of accelerating” the motion 
of the blood, would be equally uſeful. 7907 


I made many other perten 


ſmall rabbits, conforming myſelf to Kempfer's 
method, but did not find them more favourable to 
; | ns 7 
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four hours; che other two came off: each with the 7 5 
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bis ade. than thoſe.cited above; ſo that I do nor 


hefitate to declare that this method is neither cer- 
rain, nor uſeful, and that on the contrary it muſt 
appear in the higheſt degree dangerous, 


iss r 


But whatever may be the W of that re- 
mode propoſed by Kempfer, 1 however found it 
Angular that ſeveral of the pigeons recovered, al- 


though the diſeaſe of the venom declared itſelf 


with the moſt violent ſymptoms. This appeared 
to me ſo ſtrange, that I determined to repeat ſe- 


veral experiments, and to examine afreſh Whether 


different ſubſtances 1 had tried before, and RO 
ur, n _ this 8 99 were ys ſo. 
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zit, quicklime, magueſia, cauſticł ni, OY 
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: my 


"In; . W bit in he leg * a viper, * 
having made two flight ſcarifications, I covered the 


Part with quicklime, which I kept on with a looſe 


bandage. The: pigeon had the diſeaſe of the ve- 
nom; the leg ſwelled and blackened, and a fore 


formed itſelf: but in fix days all came about. 


% Having had another pigeon bit as above in the 
foot, and having ſcarified, I . n 10 


rn. I %% 4 | 
ar | Ae. 
4 * 
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pigs and rabbits, and the conſequences” of them 


pigeons? legs when bit, became ſwelled aud li- 


J 


0 * * 0 1 8 on * 5. 3” 


27 repeated the ſame expetimats on two other pi - 
Leons; they were both very ill, but neither clog: $ 
in ſeven days they were perfectly recovered. 

I was deſirous of repeating the fame experiment 
on fix other pigeons; two only died, although 'all 
the fix had the diſeaſe: however « one of them * 
its foot by a gangrene. 5 
I took two of theſe recovered pigeons, and 4 had 
them bit each ſeveral times in the leg, by two vis 
pers. Having made the accuſtomed: ſcarifications, 


I applied the quicklime; one died in WORE 


minutes, the other in ſix hours. m7 
Of fix other pigeons bit and treated as ator 
with ſcarifications and quicklime, two died; the 
other four all recovered in nine days. NWO of 
them had the muſeles of their legs fo gangrened, 
that they never could uſe them afterwards. 
I repeated the fame experiments on ſmall owlneas 


were far leſs favourable to the uſc'of the quick- 
lime, than in the caſes of the pigeons, I however 
in my firſt attempts fancied it not to be totally ule- 
teſs ; but however it be with quadrupeds, it is cat 
tain that T deemed it of uſe to pigeons, all 'of 
which uſually die when the diſeaſe of the venom 
communicates itſelf to the patt bitten: ſuck ig at 
leaſt the reſult of experiments made at Paris. The 


vid, with ſymptoms of gangrene; and ſeveral of 


the abdominal muſcles, as well as all thoſe" "Mw: 


W wound, were black. ee 
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however, be obſerved, that it is not impoſſible but 
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It is beſides true that 1 have 1 conſequences 


4 analogous to thoſe of the lime, on applying 


abſorbent earths, ſuch as the different boles, but 
above all, Engliſh pipe-clay, to the parts. bitten. 
Many of the pigeons recovered, although the great 
eſt number died, with all the ſymptoms of the dif- 


8 N of the venom. 


Howeyer I very much 9 che utility of theſe 
ee and the cures they have effected, becauſe 
1 have niet with ſeveral recoveries without apply- 
ing any remedy at all. I have had pigeons repeat- 


- edly bit, and the venom was well communicated to 
the parts, fince ſeveral of them loſt their feet by 


the gangrene which ſupervened ; the inflammation 


and ſtoppage of circulation were extended to a great 


part of the body, and the animals recovered, al- 


| though not perfectly till at the end of eighteen or 


twenty days. I generally obſerved at Paris, that 
the ſmalleſt quantity of venom was ſuthcient to kill 
a. pigeon, fince it had ſymptoms of the diſeaſe, fo 


that I am now perſuaded that there may very 


eafily be a difference betwixt the venom of one vi- 


per, and that of another; betwixt the venom of 


Vipers of one country, and of thoſe, of another; 
and betwixt the venom of the ſame vipers at dif- 


ferent ſeaſons. In this way may be conceived why 
great ſcorpions are mortal in ſummer, and not in 


winter; and why the pigeons bit by a ſingle viper, 
and treated with oil before ſeveral of the Members of 
the Royal Society at London, recovered. It muſt; 


that 
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that the poiſon introduced into the animal was not 
ſufficient in quantity. to produce a dangerous com- 
plaint. We have ſeen ſeveral ſimũlar caſes in the 
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courſe of the preceding experiments. 
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AND ON SOME OTHER 


VEGETABLE POISONS. 


Tr E experiments I made at Paris four years 
ago on the venom of the viper, and which are a 
_ continuation of many others I had publiſhed ten 
years ago in Italy on the ſame ſubject, have enabled 
me to ſpeak with certainty on the nature and pro- 
-perties of this poiſon. The unexpected and im- 
_ portant effects which I have obſerved in applying 


This poiſon is thus called from the name of the Indians 
amongſt whom it is prepared. Mem, de ons des Sciences. | 
PRs 1745, P. 490. 
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the venom of this animal to living bodied, have 


| preſented me new truths as to the animal economy 


and theſe new truths have by degrees conducted me 


to a doubt of certain medical theories which are. 


not ſufficiently proved, or which have Fecher too 

general amongſt practitioners. 9 8 
J have fince wiſhed to extend my reſearches to 

other venomous ſubſtances, and was defirous to ex- 


amine, if poſſible, one of the moſt active vegetable 
poiſons. I figured to myſelf that animal poiſons, 
as for example, that of the viper, applied to a 


wound, do in truth diffuſe themſelves. in the body 


of the animal, but do not on that account become 


augmented, as does on the. contrary the variolous 
venom (a), or that of a mad animal. "x figured to 
myſelf, I ſay, that theſe poiſons had a great ana- 


logy betwixt them, and that they acted in the fame 


way, and on the ſame parts of the animal: but on 


the other hand, I could conjecture nothing as to the 


action of vegetable polſons, which I had not yet 
examined, and it did not ſeem to me poſlible to 
eſtabliſh any certain principles on them, even after 
reading the principal ſymptoms they excite; The 
mode of making experiments, which had been fol- 


| lowed, was very different from that I had employed . 


in examining the venom of the viper, and the de- 


ductions drawn from them ſeemed | to be t too "vague 
and uncertain. 2 i 


e 6 a) The matter of the Gall Por. | | 
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On my arrival in London, J was enabled to ſav 
tisfy myſelf with eaſe on the ſubject. Mr. He- 

berden, a celebrated phyſician there, and member 
of the Royal Society, procured me a great number 
of American arrows well preſerved, and well cover- 
ed with the poiſon; he had befides the complaiſance 
to get me a good quantity of the poiſon itſelf. I 
found it encloſed and ſealed in an earthen jar, the 
tin caſe of which {ill remained on it. Within the 
caſe was found a paper, on which was written as 
follows ; Indian poiſon brought from the banks of tbe 
Amazons by Don Pedro Maldonado: it is one of the 
forts mentioned in the Philoſophical 7 ranſactions, vols 
47, No. 12. | 

.In this volume of the Philofophical Tranſactions 
mention 18 made of two poiſons of pretty much 
the ſame activity; ; one called Lama, the other Ti- 
ea, | 
The poiſon | 8 in the earthen jar, which? 
made uſe of, is the Ticunas. It 1s not well known 
with which the poiſoned arrows were prepared ; 
but 1 found by experiment, that it had the ſame 
ſtrength 2 the Ticunas, ſo that I thought it . need- 
leſs to diſtinguiſh one from the other. 

Nagy things have been written on the activity of 
the American poiſons, ſo that I thought it adviſe- 
able to hegin my experiments gradually, taking all 
poſſible precautions. It is thought that the ſmell 
alone on opening the veſſel containing it is hurtful, 
and grievous diſeaſes, and even death, are appre- 
nended from the eſcape of ſome of the particles of 
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it into the air; this at leaſt is s What we e in 


the graveſt authours. 


I began then, as ſoon as the jar of poiſon was 


opened, to make a young pigeon inhale the impreg- 
nated air, and kept it with its head in the jar for 


ſeveral minutes; when I drew it away, twas as 


well as before. Blboſened with a chiſel ſeveral bits 
of poiſon, to raiſe a little duſt in the jar, and again 
plunged into it the pigeon's head; it did not ſuffer 
in this ſecond experiment, any more than in the 
firſt. 

From this cent F did not beben to Lathes 
myſelf to this vapour, and to examine the ſmell of 
it, which ſeemed to me nauſeous and diſagreeable. 
Several very fine particles of it entered with the 


air into my mouth, and I found them to taſte pretty 


much like liquorice. Thus then is the ſmell of the 
dried poiſon innocent, and fo likewiſe are the par- 
ticles which find their way with the air into * 
mouth or noſe, and reach the lungs. 

But it appears that the circumſtance in which rh | 
dread this poiſon the moſt, although it is till exter- 
nal, is when it is reduced to vapours by live coals, 
or when it is boiled a long time, and riſes in a thick 
ſmoke. I caſt ſeveral ſmall pieces of the dried poi- 
ſon-on burning coals, arid made the pigeon inhale 
the ſmoke of them, in the midft of which I kept its 
head: it did not betray the ſmalleſt ſymptom of un- 


ealineſs. I did more; I conveyed this ſmoke into a 
_ glaſs tube fix inches in height and four in diame- 
ter. When filled, I introduced the pigeon, and it 
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did not ſeem to ſuffer more than if I had expoſed it 
to the vapour of burnt ſugar. I then ſat about boi 
ing a good quantity of it in an earthen veſſel, and 
expoſed the pigeon to the vapour that roſe from it. 
I did his when the poiſon began to form a conſiſt- 
ence; I expoſed it when it was become more ſolid, 
begining to burn at the ſides of tlie veſſel, and to re- 
duce itſelf entirely into a very thick vapour, and in- 
to coal. The animal did not ſuffer in any of theſe 
8 trials, and I made no longer a difficulty of ſmelling 
to it, and of expoſing myſelf tots vapour. The 
ſmell of che dried poiſon on. the live coals is very 
diſguſting, and reſembles that of burnt excre- 
ments. Tos, 28h tt; 62 N 
From all theſe ee WP 11 that the va- 
pours which riſe from the ſmoke of the American poi- 
ſon are innocent, whether ſmelled to, or inhaled; and 
Monſieur de la Condamine had certainly been im- 
paſed upon when he wrote that this poiſon is prepar- 
ed by women condemned to death, and that they 
determine its having attained its point of perfection, 
when the vapours it emits, during the beiling, uin 
the perſon who attends It. 

Not one of the well informed travellers who * 
viſited the American continent, ſpeaks of this tale 
they propagate of the accidents which happen to the 
old women deſtined to prepare the Ticunas. Mon- 
fieur de la Condamine himſelf only ſpeaks of it af- 
ter the doubtful relation of ſome native of that coun- 
try; and on the like authorities he believes that ſalt 
n Aae are ſ h i this Poiſon. My ex- 
peri- 


< 
þ f | [ 
— a — 
* _— p = 1 


o * „ o' 16 N s. 5 10 
periments bw We er taught me that they : are of 
no uſe, and that it would be in vain to be flattered 
with the hope of obtaining a cure by theſe remedies, 
ſhould any one have os misfortune to be really ani 
ſoned by the Ticunas. 

There is.no ſuſpicion of the coffe I employed i in 
my experiments having ſuffered or loſt ity activity 
through age, ſo that we cannot aſcribe to theſe cau- 
| ſes, that the vapours which exhaled from it were 
not deſtructive, even to the moſt delicate animals, 
It had very well preſerved its eſſential property of 
killing very ſtrong ones, in a very ſhort time, and 
in a very ſmall doſe ; and I was always unſucceſsful 
in my endeavours to oppoſe ſugar or ſalt to it, which 
are however Monſieur de la Condamine's two ſpeci- 
ficks, who has likewiſe in this hre the A | 
of the American natives. 
This poiſon diſſolves readily and perfect in wa- 
ter, even cold; as alſo in the mineral and vegetable 
acids. It diſſolves much flower in oil of vitriol 
than in the other acids, and becomes black as ink, 
which does not happen in the other caſes. | 
It neither efferveſces with acids or alkaline. v nor 
cauſes any kind of change in milk. 75 
It neither turns the juice of radiſhes red nor Seen! ; 
and when examined with a microſcope, diſcovers 
nothing regular or ſaline, but ſeems chiefly compo» 
ſed of very ſmall irregular ſpheroidal corpuſcles, 
like thoſe of the juices of vegetables. It dries with- 
out nn differing in that from the yenom of 
| N the 


* 
1 
8 =” 
4 
_ 
» 


102 obo N r AN A 8 


the viper, and when ig on the tongue ki a very oy 
ter taſte. 


From all this I conetuite that it is neither acid nor 


ale, and that it is not compoſed of ſalts-viſible 
to the microſcope. | 


The order I meant to purſue in my experiments, 


Tather than curiofity, engaged me to examine whe- 


ther this poiſon would be mortal, if put in immedi- 
ate contact with the eyes, or if it would bring on 
diſeaſe or irritation. I had already found that the 
venom of the viper is altogether innocent when in 


any way applied to the eyes, as it alſo is to the mouth | 
and ftomach ; and was curious to ſee what agree- 


ments there might be betwixt two poiſons ſo active, 
but ſo different in their origin. I began then by 
putting a ſmall quantity of the Ticunas diſſolved in 
water, on the eye of a guineapig : the animal nei- 
ther ſeemed to ſuffer at the moment, nor afterwards, 
neither was the eye at all enflamed. I repeated 
this experiment two hours after on both eyes of the 
fame animal, applying a greater quantity of the poi- 
ſon : its eyes retained their natural ſtate, and it did 
not. ſuffer the ſmalleſt inconvenience. T repeated 
this experiment on the eyes of two other guineapigs, | 


Ia! the ſame ſucceſs; and ſuch was likewiſe the re- 


ſult of all the experiments I afterwards made on the 
eyes of ſeveral other animals, and particularly on 
thoſe of rabbits : I never could obſerve the ſmalleſt 
change in the part, to which I found that the poiſon 


F Was no more offenſive, N if I had bathed it with 


water; 
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Aer: : lege 1 think I may elintods that the 
American poifon is not 4 poiſon when applied to the 
eyes, and that it has no action on theſe parts. 

But will it be as innocent when received into the 
| Nomiach 3 

Monſieur de la 8 1 all the 5 au- 
thors who have ſpoken of this poiſon, believe it al- 
together innocent, taken internally, and ſuch is the 
opinion of the Americans. The reaſon it is thought 
ſo, is that the animals killed with this poiſon, or ra 
ther with the poiſoned arrows, can be eaten without 
danger. Such an argument is more ſpecious than 
convincing, becauſe this ſubſtance may be a poifon 
when introduced into the blood, even in the ſmalleſt 
quantity, and may not be ſo when ae into the 
mouth in a much greater quantity. ' - 

There is a relation in the Britiſh Journal, Abe 
by Mr. Cleaby, (Vol. 13. p. 85) that a ſmall bird 
. Which had been made to ſwallow this . poiſon, died 
. inſtantly. But this obſervation, iſolated, and de- 
prived of its neceſſary particulars, did not influence 
the minds of the authors who have treated of this poi- | 
ſon, which continued to be notwithſtanding regarded 
as entirely innocent when taken internally... _ 

Here follow the experiments I have made on this 
ſubject: they ftill ſerve to make us cautious how we 
Pronounce, even er having had rep to expe- 
-riment. 

I made a mall rabbit fallow two o grains 5 poi- 
ſon diffolved in water, and forced it to drink a 


 teaſpoonful of water to waſh its mouth, and carry 
H 5 ZH down 
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irs all the poiſon 1 into the a. This animal 
did not appear to ſuffer, neither at the time or aftere 
r „„ 
I made another ſmall rabbit drink, as above, three 
grains of the poiſon; it did not ſufter any more 
than the former. ; 
Four grains fo the 1 75 ſwallowed by anather 
vo) rabbit, were attended with no ill conſequen- 
I made the ſame trial on three ſmall rabbits, 
to bh third of which 1 gave ſix grains of the . 
and it continued well like all the others. | 
I thought theſe experiments might be ſufficient to 
aſſure me that the American poiſon is innocent taken 
internally, as is the venom of the viper ; but I was 
miſtaken. I had the curioſity to try it on a young 
| Pigeon, which I made ſwallow fix grains of it, and 
It died in leſs than twenty-five minutes. I repeated 
this experiment on two other pigeons," » both of which 
died i in thirty. | , 
- Theſe laſt experiments, which ſeem to 4 
the preceding ones, obliged me to make a great ma- 
ny new ones on rabbits and guineapigs. I made a 
ſmall guineapig ſwallow five grains of the poiſon, 
and found it dead in twenty five minutes. —I made 
a ſmall rabbit ſwallow even to eight grains of the 
poiſon 3 in thirty minutes it had no apparent com- 
plaint'; in thirty more it began to totter on its feet; 
in four minutes more it fell inſenſible; and in four ; 
others was quite dead. I made two rabbits and 
two guineapigs ſwallow each about ten grains of the 
poiſon : one of the 1abbits died in leſs than forty- 
5 LENS five 
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five ES and the two een in ee mi · 


nures.- | | 
- Theſe conſequences led me to imagine chat a grea- 


ter doſe of the poiſon would cauſe a more certain 
death, and that the ſame quantity of it would pro- 
duce different effects on the ſame animals, according 
to the ſtate of the ſtomach. I had generally obſer- 
ved in making the above experiments, that animals, 


when they ſwallowed this poifon on a full ſtomach, 
either were much longer in dying, or had no com- 
plaint. I made trial of this on three rabbits and 


two pigeons, which I kept a long time without 


nouriſhment : they all died in leſs than thirty-five 
minutes with only three grains of the poiſon, I re- 


peated this experiment on five more of theſe ani» 
mals, with their ſtomachs filled, and ly; one 8. 


them died. 


1 deduce PA el as an eſtabliſhed fact, * = 
American poiſon taken internally, is a, poiſon; but 


that a conſiderable quantity of it is e to kill 


even a ſmall animal. 1 75 1 5 
The particulars relaved above of its ia innocent 


in a ſmall doſe, and mortal in a greater one, indue- 


ed me to believe that the viper's venom, which is 
innocent when taken internally in a ſmall quantity, 
would be mortal if the doſe of it were increaſed; 


The numbed ſenſation it cauſes on the tongue, and 


which continues ſo long, ſeems a ſufficient proof 
that this venom is not altogether innocent in this 


way, and that taken 1 in a. greater quantiey it der 8 


readily occafion death. | 
Le- 


: 
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BE reſerve to ſome other occaſion the e this 


— 


experiment, and ſhall then employ the venom of 
eighisen or twenty vipers, to be ſwallowed by a 


ſmall animal on an empty ſtomach,” and I venture 
to pronounce beforehand that it will probably die; 


FHince, if ſo very ſmall a quantity of venom deprives 
the tongue of motion and feeling, that is to ſay, de- 


Kroys the principles of animal life in this organ, a 


much greater quantity ought to deſtroy. them i in che 
| organs more eſſential to life. 


de char theiwenper taken; intouthe 


mouth muſt extend itſelf over a very great and al- 


moſt” tnoift ſurface, and mix itſelf with the aliments 
in the ſtomach; and that the inhalent veſſels are ve- 


ry mall, it will appear no longer ſurpriſing that it 


iV not hurtful when taken in a ſmall quantity, which 


is hat we obſerve in the American poiſon. 
I began my experiments on the latter, and em- 
Noyedd a lancet, covered with-a diſſolution of it in 
Water, With this inſtrument I wounded a ſmall 
guineapig three times in the leg, at certain inter- 
Fals; the lancet was well ſupplied with poiſon, but 


the animal did not ſuffer at all. I made the ſame 
trial on three other ſmall guineapigs, and on a rab- 
bit, and neither of them died or was difordered by 
it. In all theſe caſes the blood iſſued freely from 
the wounds, whence I ſuſpected that the poiſon, in- 
ſtead of communicating itſelf might have been forc- 


ed ont, as 1 had obſerved of the viper's venom, 


which was Kelten prevented in that . len doing 


harm. 
My 
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My ſuſpicion was ſoon confirmed by the experi- 

ments that followed. I impregnated à ſingle thread 

with the poiſon, - and paſſed it through the ſlin of 

a guineapig, near one of its teats: it had no com- I 

plaint, I impregnated another thread three times 

doubled, and letting it firft dry a little, as 1 feared 

that the poiſon was prevented from lying on the 

ſkin by the threads paſſing acroſs, I paſſed it throngh 

the ſkin of a ſmall rabbit's thigh, near its bellyz 

In fix minutes it appeared feeble, and began to 

tremble, and fell motionleſs a minute after; from 

time to time it was ſeized with convulſions, 

and in fix minutes more was dead, | 

I repeated the ſame experiment ith the doubled 

thread, on two other rabbits and three guineapigs 3. 
in fix or ſeven minutes they became feeble, fell 


down, were ſeized with waar nn and diee1 in the | 4 J 
ſpace of thirty. a 1 
J wiſhed to ſee if the Aiitbrdetine Siſon could be 4 


communicated to  ahimals and be mortal to them, 
being ſimply applied to the ſkin ſoraped, or juſt en- 

tered with the point of a lancet. I had obſerveck 
at Paris, that the venom of the viper did acxuul : Þ 

produce a local malady in theſe caſes, and that it = 

changed and corroded the ſkin, but did not ge ſo 

far as to kill. The American poiſon, on the coritras: 

Ty, never produces the local malady, as I obſerved * 

in making the experiments related above, and it 

leaves the wounded parts in their natural ſtate; which 

efſentially diſtinguiſhes it from the viper's venom. 

1 cut off -_—_ hair with ſciflars from the ſkin of 


a ſmall 
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u ſmall guineapig's thigh, and ſcraped it ſlightly 
with a file. It did not bleed, but was moiſt, and 
covered with ſmall red ſpots. I wet it with a drop 
of a ſolution of poiſon in water, and in ten minutes 
the creature was convulſed, and a ſhort time after 
+ fell down motionleſs, being from time to time more 
er leſs convulſed : it died in twenty minutes, the 
Kin to which the poiſon was applied not being 
changed. This experiment made on two other gui- 
neapigs, and a ſmall rabbit, ended the ſame way; 
they all died in leſs than twenty-ſeven minutes with 


Wo ay violent convulſions. 

Re 1 wiſhed to ſee if the larger animals could reſiſt 
4 . this poiſon, when ſimply applied to the punEtured 
E br ſcraped ſkin. I ſhaved the ſkin of a large rab- 


bit, and punctured it ſlightly in ſeveral places with 
the point 'of a lancet, moiſtening it with ſeveral 
drops of the poiſon. In fifteen minutes the crea» 
ture drooped, bowing its head at intervals, and be- 
ing ſcarce able to ſupport itſelf; however in leſs 
than twenty minutes more it became as lively as 
ever. I repeated this experiment on another, but 
ſmaller rabbit in ten minutes it began to move to 
and fro' its head, and could ſcarcely walk or ſup- 
port itſelf on its feet; but twenty minutes after it 
recovered ; its uſual ſpirits. 
1 ſhaved about an inch of the ſkin * a very large 
rabbit, a little blood oozing from it. Upon this 
{kin I put about three drops of a ſolution of the 
poiſon. In fix minutes the rabbit was very feeble 
and much diſordered, and a minute after fell as if 
dead, 


* 
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dead, being ſcarcely "obſcried 10 wreath | Frech 


time to time it was convulſed, but in leſs than for- 


ty- ſix minutes was able to walk very well; ſoon af- 


rerwards it began to eat, on: appeared N 1. 


covered. Hi 


I ſeraped the ſkin of a fowl's thigh, 2 lis 
the poiſon to it: no illneſs enſued, although I twice 


repeated the experiment on other parts of the ſkin. 
I lightly ſcarified the ſkin of a pigeon's thigh, 
and applied tp it the poiſon diſſolved in water. In 
twenty-five minutes the pigeon became ſo weak as 


not to ſupport itſelf, and at intervals was convulſed. 
Soon after it fell inſenſible, and remained in tlis 
| Rate more than three hours. However it after wards 
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recovered gradually, ſo that in half an ee more 


it did not ſeem to have at all ſuffered. l 

This experiment was repeated on fre other pi 
geons : three died in leſs than twenty minutes; the 
other two fell into convulſions, but after wards re- 


From experiments ſince made as well on birds as 


| condi; I conclude that the American poiſon 


may be mortal, when applied to the ſkin flightly 
ſcratched ; though not always, nor in all-circum- 
ſtances. The largeſt animals eaſieſt reſiſt the action 
of this poiſon, and even the weakeſt, when they 192 
not die, ſoon become as well as before. | 
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I wiſhed to know what quantity of poifori would 


| Kill an animal. I had made a like ſearch in France 


in regard to the viper's venom, and had determined 


the quantity. I had great reaſon to > preſume that a 


w 
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very ſmall portion of the American poiſon would be ; 
Fatal to a ſmall animal, fince a drop or two of its 
ſolution, applied to the ſcraped ſkin, was capable 
of killing more than one; but I wanted the preciſc 
quantity. 

- moiſtened a very ſmall bit * cotton with the fif- 
tieth part of a drop of the ſolution of the poiſon, 
containing ſuch a proportion of water, that the poi- 
Jon ſcarcely compoſed a fiftieth part. I introduced 
this into one of the muſcles of a pigeon's leg; the 
pigeon felt nothing from it. 

Two hours after I introduced into another only 
an atom of the dried poiſon ſcarcely viſible to the 
naked eye; here again the pigeon did not ſuffer. 1 
repeated this laſt experiment on three other pigeons, 
one of the bits of the dry poiſon being pretty large; 
neither of them died, or appeared to ſuffer : how- 
ever 1 found the bits of poiſon whole and undiffoly- 
ed by the humours of the wounded part. 

I applied to the muſcle of another pigeon a bit 
of cotton much larger than that above, and moiſten- 
ed it with about eight times the quantity of poiſon : 
in fix minutes the pigeon fell, and died foon after, 
1 applied bits of cotton moiſtened with the poiſon, 
pretty much in the manner of the foregoing, to two 
guineapigs; one died in twelve minutes; the other 
fell inſenfible in fix, but ſoon after came to itſelf. 

I conclude from theſe experiments, that it re- 
quires about the hundredth part of a grain of poi» 
ſon to kill 8 —— and that the poiſon muſt 

3 neceſſarily 


2 
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neseſfarily diſſolve, to occaſion. either death, or 
ſome ſenſible derangement of the animal. mis e 
I made ſeveral experiments to determine whether 
the American poiſon would be mortal or dangerous, 
when applied to wounds in the combs of fowls, or 
to the ſeratehed ears of quadrupeds. The vengm 
of the viper is not uſually mortal in theſe parts, hut 
the diſeaſe, which does not attack the enyenomed 
comb, ſeizes the gills, which ſwell fo violently 2s 
frequently to kill the animal. 


I began by repeatedly rig the combs of 5 


fowls, and applying to them the ſolution of the 
American poiſon; I did this twice by the medium 
of cotton wetted with it, without producing any - 
complaint. But my experiments on the ears ſue- 
cceded otherwiſe: after ſeveral fruitleſs attempts tg 
communicate the poiſon by ſcraping or wounding 
the ears of rabbits, which did not appear to ſuffer, 
1 length ſucceeded in killing two in leſs than 
thirty minutes after my having applied a great deal 
of poiſon to the moſt fleſhy part of the ear, which 1 
had wounded in ſeveral Places with the Noi of 2 | 
Haie 6 
Ihe experiments on «i cars cont rae, © 

= there are but few blood-veſlels, che complaint 
either does not communicate itſelf, or is not mortal, 
The American poiſon is very analogous in this to 
the yenom of the viper: they are both entirely int 
nocent, in whatever way they are applied to the ten: 
dons, above all if the latter are free from hlood- 
veſſels; : and likewiſe to the other dans of the body 
Nen I 7 that 
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that are ſo, ſuch as the cellular membrane, or the 


ligaments : it would be needleſs to enter into a de- 


tail of theſe experiments, which would not only be 


tedious, but, as will be ſeen by what follows, un- 
neceſſary. 


I wiſhed to know whether the Ameriean poiſon 


was more deſtructive when inſinuated into the muſ- 


cles, than when applied to the ſkin with incifions 
made quite through it. A large guineapig which 


two days before had twice undergone the operation 
of poiſon applied to the inciſed ſkin, without any 


ſubſequent complaint, and a third time with very 
trifling ſymptoms, died in leſs than twelve minutes 
after the application of the poifon to the divided 
fibres of one of the muſcles of its leg. In three 


Minutes it fell alen, and with ſcarce any ſign 
of life. 


I repeated this experiment ten times, and all the 
animals, as well guineapigs as pigeons, and mode- 


Tate fized rabbits, died; ſo that I have no doubt 


but that the poiſoned wounds of the muſcles are 
more mortal than thoſe of the ſkin and ears, and of 
the combs of fowls. The way to ſucceed the beſt 
is to take a pointed piece of wood of a ſpungy ſub- 
ſtance, well ſteeped in the poiſon, and to force it, 
when almoſt dry, into the ſubſtance of the bared 
muſcle ; but this method did not ſucceed on my 


making trial of it on the combs of fowls ; I could 


obſerve no complaint, although the wood was well 


ſteeped, and left for ſeveral hours in the combs, 
| N u and through. | 
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1 now had *recoutſe” to the arrows, N l 3 
a in piercing the ſkins of animals, and many 
others in wounding the muſcles. In the former + i 
caſes ſeveral 'of the animals ſurvived,” the large 
rabbits making the ſtrongeſt reſiſtence; but in the A 
Mae; eſcaped death. ö Tom 
1 found in general, that the arrows are more 
nder in their effects than the poiſon diſſolved in 
water, and ſimply applied to the part wounded. 
I obſerved that the poiſon of the arrows is more 
active and certain, if they are previouſly dipped. 
in hot water. Their activity is ſtill increaſed, * 
they are ſteeped. i in a ſolution of the Poiſon boiled | 
to a firopy conſiſtence. Several pretty large anl-. 
mals, ſuch as rabbits, tumbled motionleſs; in. leſs 
than two minutes, and before eight, were dead. 
Some of the ſmaller ones became ill in leſs than a a 
minute. 4 1 
| 1 paſſed. one of theſe : arrows well 1 4ipps ped i in the | 
boiled Poiſon, into the comb of a fowl, and left it 
there a Whole day, without the animal's 8 betraying ö 
any ſymptoms of pain. The day following 1 
pierced the comb and gills of . the, ſame; fowl 
through and through with two freſh, arrows pre- 
Pared-as above, and left them there ten hours. The 
_ fowl fill continued well in the ſecond. operation, 
[ and 1 afteryards. paſſed. an. arrow into one of, the 
2 muſcles 4 Its leg, when, in forty· two minutes it 
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Are Acid, and Alkalies capable of defiroying the 0 
quality Ga the Ticunas ? 


3 the reſearches I propoſed to myſelf in 


examining this poiſon, that of the charges it might 
_ undergo when united with acids or alkalies was 


one, as it had alſo been in examining the venom of 


the viper. I had found that neither the firongeſt 


mineral acids, nor the moſt active alkalies, depri- 


ved this venom of its hurtful qualities, and wiſhed: 
to fee if they would act as little on the American 


Poiſon. For this purpoſe I diffolved it in the three 


mineral acids, as alſo in diſtilled vinegar, and rum, _ 


and i in a few hours made the following 2 2 
ments. 
I made flight incifions into the fkin of a ſmall 


guineapig, and wet it ſeveral times with the ſolu- 


tion of the poiſon in nitrous acid. What the ani- 
mal ſuffered ſeemed to reſult from the wounds and 
NT alone, and in an hour it became as lively as 
"bfual. Two hours after, I repeated this experi- 
ment on another part of the fkin prepared in the 
fame way, employing a folution of the poiſon in 
rum; in lefs than four minutes the animal died. 
I wounded the fk in of a ſmall rabbit lightly, and 
applied to it ſeveral drops of a ſolution of the poiſon 
in oil of vitriol : the rabbit felt no ill effects from it. 


In four minutes I wounded another part of the ſkin 


A before, and applied to it ſeveral drops of a ſolu- 


tion 


Fl 
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tion of the poiſon | in diſtilled vinegar : in four 
minutes more the animal fell, and died in fix. 
I prepared as uſual the ſkin of a ſmall rabbit, 
and wet it with a ſolution of the poiſon in marine 
acid: the animal did not ſuffer from it. Six hours 
after, I applied to another part of its {kit à ſolu ; 
tion of poiſon in rum, and in fortycſive minutes 
it fell into nen but recovered in * Man | 
an hour. $ 

From theſe firſt experiments it PING probable, 
that mineral acids render this poiſon quite innocent, 
and that vinegar and rum on the contrary, © do not 
alter it. I continued my experiments on the ſo- 
lutions of it in vinegar and in rum, and the con- 
ſequences were a little varied. Of fix animals 
treated with the ſolution in vinegar, only two 
died; two others had all the ſymptoms of the 
diſeaſe cauſed by the poiſon ; and the other two - 
were not affected by it. Of fix others treated with 
the ſolution in rum, five died, and the fixth had 
an attack of the diſeaſe; this ſeems to demonſtrate 

that the zicunas diflolved in theſe two I 55 
ſerves its deadly qualities, 

On the contrary, I repeated the extperlacieite on 
the ſolution of the poiſon in mineral acids, on fix _ 
animals, neither of wane ue Por e | 
ſymptoms of complaint. 

I ſuſpected that the poiſon Ste provubyy: 'be 
Innocent in this caſe, not becauſe it had loft its de- 
leterious qualities, but rather becauſe tile too gteat 
action of the mineral acids on the ſkin, and on the 
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veſſels which are cauterized and "9 Oe? bythem's 


might prevent its inſinuating itſelf into the parts 


wounded. To clear up this doubt, I evaporated 
over the fire the ſolution in the mineral acids, anc 
when the poiſon became dry, I applied it to dif- 
ferent parts of the {kin in ſeveral animals, but with- 
out any one being diſeaſed by! e e 

Ik appears then, that the mineral 385 deprive 
the American poiſon of its hurtful qualities. I ſay 


n : Smply. that it appears ſo, becauſe it ſtill may be 


ſuſpected, chat a little of the acid may remain in the | 
poiſon; after the evaporation, and that this acid may 


produce its uſual effect on the veſſels of the ſkin. 


L.. ought to have repeated theſe experiments after 
having. waſhed the poiſon in ſeveral waters, but at 
that time I wanted animals. to examine into the 
truth of this, freſh ſuſpicion, and have never ſince 


on 


1 ͤ a—! ww 


2 As: to e ſalts, on venture to ſay, that 1 
have not found them in any way to change this 
poiſon, or to render it leſs deadly than before. It 


18 true that I neither repeated nor varied theſe ex- 


riments ſo much as  neceſlary., I ſhould have done 
this, if I had not found great difficulty 3 in procuring | 
0's, 2 and had not. had an eye to much more im- 
FF 4 

* was $ natural to ſuppoſe, ſince, 3005 prevented 
the action of the poiſon. on uma, that Of Pages: 
* be a remedy againſt it. 

I. got ready the ſkin of a ſmall guineapig in che 
wal, 3 WAY», and covered It well with poiſon ; 3 
413 1 1 about 
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About forty ſeconds I waſhed it with the nitrous 
acid, and afterwards with pure water: the animal 
had no ebmplaint. Two hours after F laftt ſomc“ 
of the poifon on-one of its muſcles" and immedi- | 
ately applied the nitrous acid : it inſtantly fell 
"I and witbont frag ho andag cg minutes 
died. i r Loonivnod e Say 4115Gz5 rene 
Ky n this. experiment on the. . muſcles of 
another guineapig, and had, ſcarcely Applied, the 6 
poiſon, when; I waſheg..the, parts with mitzous acid 
a little diluted with water. T NW minutes after . 


7 0 


became convulſed, and died in four. 5 76 ww h 
I poiſoned the muſcles of four Pigeons. as. above, 
and waſhed them immediately after With pitrous. 
acid. In a minute all the pigeons: expixed;, _Fear- 
ing this might be the effect of the e acid, 
rather than of the poiſon, 1 tried nitrous) acid 1 very. 
much weakened-on four other pigeons, ; al ot which, | 
died, though much later. 50 i v: 
I ' wiſhed to ſee if the fimple application of; 1 235 
trous acid. to the muſcles, would Kill pigeons and | 
imall guineapigs I. made the, experiment on tuo. 
of each ſpecies. Both of the pigepns Kieg. ſoon, | 
after, but the guineapigs: gervirxcde althapgh, ons 
of chem ſuffered a good deal. 11 4 0150 A 
Id ſeems chen ue e weste A en ä 
ous, when applied to the, poiſoned mpictes. t 22, 
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Haw lang is the Ticuxas in diſcovering its 78 


_ in, e that bane been he with it? 


: 


1 ll FOG NING 'of n reac 1 have tie; 
becauſe experience has convinced me that all-are F 
uſeleſs, whether applied ſoon or late, exteriorly 


or interiourly. When the poiſon is deeply fixed, 
when it is already introdueed into the humours, 
every remedy comes too hee e 


A very nice enquiry, and one that e be RY 


ful in certain' caſes, remained to be made. My ex- 


periments on the viper's / venom were the occaſion 
of this enquiry into the American poiſon. . I had 
determined the time the former requires to diffuſe 


Itſelf in the body of an animal, and in what time 


the cutting off the envenomed part may be uſeful, 
to prevent the venom from communieating inſa 
by the circulation, to the animal; > Ott 
"Tifitroduce@ an American arrow, previokilly ap. 
ped in” hot water, into the muſcles of a pigeon's 
leg, and left it there. In four minutes T made a 


pretty tight ligature about the part wounded, and 
juſt below the femur- In twenty-fix hours the 


animal had no other complaint thay that cauſed by 


the fBniple Ilgature, which on my taking out the. 


arrow, I untied. The part was a little ſwelled and 


— hvid, and continued lame for ſeveral days, but did 
. occaſion the _ S . : 


— 


7 7 1 pierced 
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I pierced the muſcles of another pigeon with @ 
freſh arrow, as above, and in fix minutes w_ 
the ligature, leaving the arrow in the part. In 
four minutes the pigeon could not ſupport ſen, 
and ſhortly after 10 Wee "_ at the Rs __ 
fix more. 

I repeated this experirgent on ork. pigeon, 
leaving the arrow in the nauſeles; - In eight mi- 
nutes I bound the leg. Three minutes after, the 
_ creature became ill, but in a ſhort ſpace recovered, 
In twenty-ſix hours it was ſtill alive, although the . 
muſcles were become livid. I took off the , 
And i it died two hours after. 

I ſubmitted a fourth pigeon to th ame trial, 
* made the ligature five minutes after, lowing a 
che arrow in the muſctes. It died in two hours. 

I repeated this experiment on four other pigeons, 
and in two minutes made the ligature : not one of 
them died. Ten hours after 1 took off the Iiga- 
ture, when three Hied, and the fourth recoverea 
perfectly. 

1 made the ſame experiment in alt its citcum- 
ſtances on four other pigeons, except that 1 did 
not take off the ligature till thirty hours were elap- 
ſed. One only of them died, in two days.“ Its 
death was certainly owing to the tightneſs of the | 
Ugature, wikeh Produced gaugfeßé of the myf- 

cles. 

I repeated this experithent. 69 much malle 
| pigeons, that can bear the loſs of the leg beneath 
the femur ; ; nor otic of thofe died that had their 
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legs cut off in the ſpace of two. minutes, and oily | 


two out of ten, when they were ney off at the 
end of three. , 


. Fewer pigeons die with this __—_ 9 =D 


the ligature,” when the ſame time is obſerved: the 
reaſon is, that the amputation neither cauſes death, 
nor any remarkable derangement in the animals; 
inſtead of which the ligature frequently brings on 
a gangrene, which is eme, ae in the 
parts wounded by the arrow. | 
I made the ſame experiments: on F W 


pig and rabbits, ſometimes cutting off the wounded 


leg, ſometimes making the ligature: the conſe- 


quences were partly analogous to thoſe I noticed 8 


in the pigeons, though ſomewhat leſs conſtant and 
certain. I have in general obſerved that the Ame- 
rican poiſon requires a certain time to communi- 
_ cate itſelf to the animal; that this time is much 
more confderable than chat required by the venom 
of the viper; chat the effects of the former on 
animals are more vague and 1 uncertain; and, laſtly, 
that the effects of both may be remedied by am- 


putating the parts, when it can, 'be NES with- 


140 


out danger, and! 18 done in time. 2 


5 In the experiments L made on the venom of the 
viper, 1 found that its effects are not alike to al | 


0 5 and that there are animals with cold blood 
to which it is quite innocent. I was Curious to ſce 
if it would be the ſame with the American poiſon. 


: The authours who have ſpoken of this laſt, tell 


us . it is poiſonous to all J animals; but the bee 
. lief 
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| Ke of a thing is very far from the proof of it. 


Experiments, and thoſe very numerous, muſt be 
made, and I do not perceive that they have made 
a ſufficient number from which a F . 
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Experiments on „ Animals with Cold Blood, 
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cles of frogs, which died in a ſhort ſpace of time. 


I proceeded to eels, introducing the arrow near 


the tailz they all died though very late. 
I had found that the venom of che viper Ig 
quite innocent to the viper itſelf, and to adders. 
J could procure, only. two of theſe laſt, and made 


| but few experiments, which I however think de- 


giſive. I wounded one of theſe ſnakes towards its 


tail, with an arrow well covered with the poiſon, 


which: had the conſiſtence of a ſirop, and left the 
weapon in the muſcles... AL the. place, where J in- 
ſinuated it, I had, previouſly made an inciſion, to 
the end that the, diffolved poiſon, on the arrow 


might the eaſier enter the muſcles, into which I 


afterwards. made mall. inciſions, about the wound, 
and introduced freſh poiſon. The adder continued 


well for ſeveral hours, when I ſhut it in a cham- 


ber, and on entering fix hours: WY found | it fled, 
and have never ſince BY With; it. Lok 
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I repeated this experiment ſeveral times, at cer · 


tain intervals, on a ſomewhat ſmaller adder. The 
kit time, I forced Pe gmt arrows into the 


muſcles of its tail, and left them there for twenty - 
four hours. I applied the poiſon brought to a 
firopy confiſtence, repeatedly about the wounds, 
_ introducing a great deal of it into them with a bit 
of wood ;. the adder neither died nor ſuffered per- 
 coptibly. 

I was enabled to repeat this experiment ſeveral 


_ on vipers, not one of which died of the poi- 


fon, although I wounded ſeveral in the muſcles 
near the tail with arrows well covered with it in 


the above confiftence, leaving them in the muſcles 


for twenty, and even thirty hours. It is true that 
forne ones, a ſhort time after the application of the 
poiſon ſeemed leſs lively than uſual, and that the 


came benumbed, and loft its natural motion in 4 
E&nfible degree, and that for ſeveral hours. On 
the others the poiſon had no perceptible effect. 
After this I can venture to fay, that the Ame- 
#ican poiſon, as well as the venom of the viper, 


&e. is totally innocent to animals with cold blood, 
Thefe two poifons have here a very great analogy, 
although one is an animal 1 gum, the other a * 


| 1 juice. 

© Tt remained for me to examine the ackion of this 
poiſon on Hving animals, and to fee what parts of 
the animal are ſo — by it, 29 to o bring on 


2 Fl 


— 


Every 


Hinder part of the body which was wounded, be- 


_ £2 
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Every thing concurred to the belief that it ex- 
cites one of thoſe diſeaſes which modern phy ſiciana 
call nervous, and that it acts immediately on the 
nervous ſyſtein. The ſymptoms of the diſeaſe are 
the moſt preciſe and deciſive in favour of this ſpe · 
cies of complaints. Convulfions, faintings, total 
loſs of ſtrength and motion, the feeling weakened 
ſo as to be almoſt totally deſtroyed, are the moſt 
common ones produced by this poiſon, on animals. 
We often obſerve that the creature, juſt nom very 
lively, in a moment finds itſelf deprived of motion 
and feeling, and at the point of death. T ofuatly 
obſerved a ſymptom which effectually ſeems to de- 
monſtrate, that the diſeaſe produced by the titunat 
is purely nervous. The animal, if it ſurvived, was 
as well in a few minutes as before, not appearing to 
have ſuffered at all. It notwithſtanding” remained 
in a lethargick ſtare, ſometimes for ſeveral hours; 
withour any apparent fign of life. © This is exactly 
what happens in diſeaſes called nervous, the attack 
of which is frequently very fudden.. Now they 
excite commotions, and now entirely exhauſt the | 
ftrength; but ſcarcely do the ſymptoms of diſeaſe 
begin to diffipate, than the perſon fiads himſelf 


recovered, and Ong recollect the hen - been 
ill. 


But all theſe Ompiome could not « e dh | 
me, after having made my experiments on the ve- 
nom of the viper. The difeaſe occafloned by it 
has likewiſe the ſymptoms commom to nervous 
U wot and the F affeckion feems to lie 
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in the nerves, although experience has decided to 
"the contrary. It was likewiſe neceſſary then in the 
1 caſe to have recourſe to experiment, and 

not to be carried away by falſc W and proba- 
bie e . 


1 ; 


Effetis of the Ticuxas on Blood drawn from Animals. 


To proceed methodically in ſo important an en- 


- quiry, I thought it proper to begin by exzmining 
whether the American poiſon produced any ſenſible 


: 


having preſerved their primitive ſhape. 


alteration - in the blood of animals, if mixed with 
it on its iuing warm from the veſſels. 7 
I cut off a pigeon's head, and received the warm 
blood in two ſmall conical glaſſes a little heated, 
about eighty drops in each glaſs. In one of how 
1 put four drops of water, and in the other four 
drops of an aqueous ſolution of the ficunas, con- 
taining ſcarcely a grain of the dried poiſon. I ſhook | 
each of the glaſſes for a few ſeconds, ſo as ſeverally 
to unite their contents: in two minutes the blood 


mixed with the fimple water was coagulated ; that 


with the poiſon did not coagulate, but became 
darker coloured, and in three hours was ſtill in a 
fluid ſtate, whilſt in the other glaſs the ſerum ing 


coagulum were diftin. _ 


I examined with a FERN as well; at : this 
time as afterwards, the blood in the two glaſſes, 
and found that the red globules were alike in each, 


Thi 


1 his experiment Was We ſeveral tunes Lich 


the ſame ſucceſs, ſo that the American poiſon, in the 
rircumſtances related above, ſeems. cleatly: not to 


change in a perceptible way the red globules of 


blood. It however deſerves to be noticed, that fat 


from coagulating this fluid, it on the contrary ab- 
ſolutely prevents the natural coagulation of it, 


when it is drawn from the veſſels. Neither again 
can it be faid to attenuate or diſſolve it, fince no- 
thing of this is remarked on examining it with a 


microſcope: the red part 18 ſhaped 49 uſual, and 
does not ſeem to be more ſubtil or more fluid. 


The conſequences were the ſame on trying the 5 


viper 's venom; ſo that the effects of theſe two poi 
ſons, or the changes they cauſe, in the blood drawn 
from the veſſels, ſeem altogether ſimilar. Both 


Prevent it from coagulating, and neither of them 
diſſolves or changes the globules of it: the only 
difference betwixt the two poiſons is that the ve- 


nom of the viper turns the blood N than does | 


the ticunas. 


The former does not I on 5 05 8 of LY 
even when it is communicated to the living animal, 
and kills it. I made the ſame obſervation as to the 


blood of animals which died of the American poi- 
ſon, ſo that in all theſe caſes there is an admirable 
agreement betwixt the two. But it has been {een 
that the venom of the viper produces a ſenſible al- 
5649908: on the general maſs. of. blood in animals 
bitten. I eine it aber, to examine with the 
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fame attention, the blood of animals killed by the 


| Hicunds. 

On doing this | it ed POR the muſcles of 
ind ſo killed, were in general rendered pale by 
it. The venous veſſels near the heart ſeemed more 
ſwelled than uſual, the blood a little darker, but 
not coagulated. The abdominal viſcera were not 

 fenfibly changed; the heart and auricles in a na- 
. rural ſtate: the external veflels of the heart were 
ſometimes more viſible, and as if inje&ed. 
But I obſerved a great change in the lungs, a 
viſcus very eſſential to life. 1 generally found it 
more or leſs ſpotted; the ſpots were frequently very 
large and livid, and ſometimes the part ſeemed 
quite putrid. This change in ſo noble an organ 
deſerves the utmoſt attention; it ſeems to become 
confiderable in proportion to the length of time 
the animal lives after being poiſoned. I found that 
the lungs of ſome animals were here and there 
tranſparent, above all towards the fides. The air 
within was very viſible through the external mem- 
l brane, which I examined with a microſcope, and 
4 very clearly obſerved through it the ſmall pulmo- 
1 nary veſicles moiſtened by a diſcharge from veſſels 
2 that had quite emptied themſelves. 
However great the change in ſo important a part, 
1 I could not be perſuaded that it could alone produce 
F Fo violent and momentary a diſeaſe, and that the 
G poiſon entirely exerciſed itſelf on the blood, and 
the lungs. *Tis true that I had the example of the 
viper 's venom acting * in this way; but it 
brings 
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5 an enquiry fo important, and at the 1 
time fo obſcure, I thought it proper to recur to 


experiment, and to examine the effects of this po- 


ſon introduced immediately into the blood. 

I had recourſe to the means I had employed i in 
lntroduciog i into the jugular vein the venom of the 
viper, making uſe of a ſmall glaſs. ſyphon bent at 


the point, by way of ſyringe. Into this ſyphon 1 
drew up by ſuction a ſolution of the ticunas, and 


having opened the vein; injected it. As I have al- 
ready deſcribed the way of making thefe experi- 
ments, in the treatiſe on the venom of the. viper. 
I do not think it neceſſary to repeat the deſcription 
of them here. They are fo contrived that the 
_ Poiſon mixes with the blood through che medium 
of the jugular vein, without touching the part of 


the veſſels where the inciſions are ed or even the | 


Jugular itſelf. 


I put into the ee FR the firſt 4 


four drops of an aqueous ſolution, which ſcarcely - 
Contained half a grain of the dried poiſon. Haying 


introduced the point of the ſyringe into the juguler 


wein of a very large rabbit, I perceived the liquor 
n 3 : 7 8 Ny ro 
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don 6 the moment of my n the 
«Fucker, owing 1 to its not being exactly fitted to the 
- fides of the ſyringe: I obſerved to the perſops pre- 
Fent, that the experiment had failed, but was ſur- 
priſed to hear in reply, that the animal was dead. 
1 do not think ten ſeconds paſſed betwixt the time 
of the liquor's flowing back, and the death of the 
- animal, which had actually taken place. I cannot 
eſtimate the quantity of poiſon introduced into the | 
"blood, but as the animal died, ſome muſt neceſſarily 
have found its way thither; had not this happened, 
I ſhould have ſuppoſed from the quantity which 
' Howed back into the tube, that not a ſingle Wh of 
it had entered the jugular vein. £ 
The death of this animal was much more ſudden 
than in the caſes of introducing in a ſimilar way 
the venom of the viper into the blood; and the 
Whole body was more funk and relaxed, than it is 
obſerved to be in animals a5. have been dead 0 
long mA 
__ Having put my fork ringe in better order, I intro- 
duced two drops of water, with which I had pre- 
'viouſly mixed abour 2 quarter of a drop of the 
' aqueous ſolution of the poiſon 1 have ſpoken of. 
1 ſcarcely began to inject this liquor by the jugular, : 
when the rabbit fell, without motion and without 
life, as if ſtruck by lightning. I do not think half 
a drop of the liquor was introduced. | 
I can fay in general, after other experiments! 
bo why made” ſince, that this poiſon introduced im- 
e into the blood by. the jugular vein, Kills 1 5 
"WORE | 
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more ſuddenly thaw the wiper's venom, and in 8 


much ſmaller quantity. Death fucceeds; the intro- 
duction of it ſo quickly as uſually. to prevent con- 


vulfions. If a ſmaller proportion of it is employed, 
the convulſions and uſual firuggles are obſerved; 
and the death retarded. It is true that the blood 18 
neither coagulated, nor ſo changed in its colour as 


when theviper's venom is mixed withit „hut this does 


not delay the death of the animal, and the ticanas in 


immediate contact, kills to as great a certainty as 
the viper's venom. This is an experienced and an 


inconteſtible truth, however obſcure. and difficult 
the cauſe of the deaths may appear, in the caſes 1 


have related. jo Tg 
The American poiſon introduced into the blood 
kills inſtantly; from whence it ſeems beyond 2 


doubt that when applied externally to the wound of 
a living animal, it muſt cauſe a W of the | 


animal economy, and even death. 


Effects of the Tieunas on the Nerves 


The ſudden death which follows the abated 


| of this poiſon by the jugular vem into the blood 
of an animal, ſeems an unanſwerable demonſtra- 
tion, that in theſe cafes the action of the poiſon is 
on the blood alone, and that the nervous fyſtem is 

neither affected nor deranged by it. This does nat 


howeyer-prove but that the nerves may be more or 
leſs affected by this poiſon, when the death haps 
Por. II. X Pens 
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pens at ſome diſtance, and when it is applied exter- 
nally to parts that have been wounded. In theſe 
caſes convulſions, and all the ſymptoms of a ner- 
vous diſeaſe, are principally obſerved. The nerves 
then may very probably be affected by the, poiſon, 
and be the principal cauſe of the animal's death. 
Here it was again neceſſary to recur to direct ex- 
periment, as I had done in regard to the. venom 
of the viper, and to ſee what derangements and 
what complaints the American poiſon would pro- 
duce, on being applied immediately to the nerves, 
without touching the blood veſſels. 


A Efes of the e Txgunks applied to the Surface of the 
Nerves. f 

A made my experiments on the ſciatick nerves of 
very large rabbits, preparing the nerves in the way 
1 had done at Paris in operating with the viper's 
venom, and ſhall therefore enter into no detail here 
as to that-particular, but ſhall relate a few of the 
principal experiments, to ſhow the variety I, met 
with on my firſt trials: a variety that might have 
led me into an errour, had I not perſiſted in multi- 
plying my experiments, and yarying them till I 
found the conſequences ſomewhat uniform. Tis 


to this conſtancy, or if you will, to this obſtinacy 


that Lowe in a great part the new truths I think 1 
have diſcovered, as well in relation to the viper's 
: venom, as to the flewnes: | 


' - : Ht Hare 


o * 2 01 v6 . 16 


Having cleared the ſeiaticl: nerve of a' rabbit; " 8 
paſſed under it ſeveral doubles of fine linen, cover: 
ing it with lint well wetted with the licunas of a fi- 


ropy conſiſtence. I covered the nerve with the ſame 9 


linen, to ſecure the bared muſcles of the animal 
from the poiſon, and ſewed the ſkin in the uſual 
way. In twenty minutes the rabbit began to be 


convulfed, and could not ſupport itſelf; it was then 


ſeized with all the n of ee =P is 


ſoon after. 
I repeated this experiment on _—_ bie an | 


contrived to encloſe the nerve. in linen ſtill better 


| than before. This ſecond rabbit continued well for 


ten hours, but viſiting it on the twelfth E: found it 
juſt expired. : 

I ſuſpected that the poiſon ata to the nerve in 
a certain quantity, might in time penetrate through 
the linen, with the humours of the wounded part, 
and convey its action to the. muſcles and other 
adjacent parts. It was proper then either to dimi- 
niſh the poiſon, to prevent its ſoaking through, or 


to cover it with more linen. I choſe the e as 


the ſurer method. | nk 
I cleared the ſciatick nerve. of a rabbit in \ the 0 


uſual way, paſſing under it repegted doubles of very 


fine linen. I covered it with lint well ſteeped in 


the poiſon, putting bits of linen over the whole. 


The rabbit lived twenty-four. hours, when it died | 
ſuddenly, but I could not ſuſpect its death to be 


cauled by Ys poiſon. 


— 


k 2. „ I got 


1 


1 
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12 got ready the ſciatick nerve of another rabbit as 
4 covering it with poiſon and bits of linen as 
uſual. It died in forty hours without any e 
| * the diſeaſe of the poiſon. | 
I made the ſame experiment on the ſciatick nerves 

of three other rabbits, taking the utmoſt care, af- 
ter applying the poiſon, to have them well covered 
wich linen, to prevent all ſuſpicion of the poifon's 
having ſoaked through. One of theſe rabbits died 


in three days; the other two were alive at t the end . 


eight. 


bits exactly in the ſame way, but without applying 


the poiſon, for a comparative experiment. One of 


them died in thirty-ſix hours, the other was fill 
living at the end of the eighth day. 


I thought theſe experiments ſufficient to TRY 


mine whether the ticunas, applied externally to the 
nerves, is capable of producing any diſeaſe or de- 


rangement in the animal; but I wanted to know 


whether it would be equally inactive when applied 


to wounded nerves, or rather to the very 3 
of them. 


- Experiment with the Ticunas on 3 cut or 


_ wounded. 


II prepared the ſciatick LN a rabbit as above, 
and having pierced it ſeveral times through with a 
| lancet, laid the poiſon exactly on the . 9 
| e he 


I got ready the n nerves of two W 1 


% 


* 


0 pPo1s f . 


The be lived Gve days, when it died without 

any ſymptoms of diſeaſe, I repeated this experi- 1 
ment in all its circumſtances on another rabbit, | 
which was ſtill alive eight days after. 
l varied this experiment a little on POE: of 
three other rabbits. Inſtead of making ſeveral 
wounds with a lancet, I made a longitudinal open- 
ing into the nerve of more than five lines in length, 
into which I introduced threads well ſteeped in the 
Poiſon, and covered all ſecurely. One died in ſixty 
hours without any ſymptoms of the diſeaſe of the 
poiſon; the two others were . * 7 af- 
ter. 

I Sore | it proper, again, to vary this ſecond 
experiment, by cutting the nerves of a few rabbits, 
in the way T had done in examining, the venom of 
the viper. I cut the ſciatick nerve as far as I could 
from its origin, that fo I might encloſe it in linen. 
The part of it cleared in very large rabbits was 
- about an inch and an half : having put linen be- 
neath the nerve, I covered the cut part well with the 

poiſon, and placed linen over all as uſual. 
I made this experiment on fix rabbits, to of 
which died in forty hours, two in three * and 
two were ſtill living on the fourth. + # 

To make a comparative experiment, I prepared 
the nerves of two rabbits as above, but did not ap- 
ply the poiſon. One died in inn * 
other ſurvived the third day. | 
The uniform conſequences of theſe experiments ; 

PAO, made me think any further one un- 
| 127575 K 3 bes veceſ- 
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neceſſary; and I believe thoſe will agree with me, 
who are accuſtomed to make experiments, and are 
not prejudiced by ill- founded hypotheſes: The A- 
merican poiſon, as is here ſeen, in whatever way it 
25 apphed to the nerves, is not a poiſon to them, and 
does not produce in theſe caſes any ſenſible de- 
rangements in the economy of a living animal: this 
is proved by immediate experiment. To ſuppoſe 
what we do not ſee, to believe what is contradicted 
by experiment, is. ſubſtituting dreams to real ob- 
jects, embracing errour for truth, and adopting chi- 
mzre for facts. | 
The American poiſon then, agrees with the vi- 
per's venom, in being quite innocent to the nerves, 
in whatever way it is applied to them; like the vi- 
per's venom it kills in the ſmalleſt quantity, and that 
inſtantly, if introduced into the blood by the jugu- 
lar vein; and its action is altogether on the blood, 
let the principle or mechaniſm by which 1 it cauſes 
death be what it will. 
The effects the viper s venom produces on \ the | 
blood are more clear and decided ; there is an un- 
queſtionable coagulation of it, not to be perceived 
in the caſes of the ticunas: we however obſerve in 
this laſt a great change in the lungs, which become 
| Pe diſeaſed. | 
The ſudden death of an animal, when the -oiſan | 
is injected into its veſſels is really ſurpriſing ; it 
ſcarcely ſeems to have had time to reach the heart. 
Neither can we conceive how animals with cold 
"Views: ; frogs „ for cd that exiſt with an 
227 | 1 ; impeded 
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1 » can be killed by it; although 
it is true that they die much later than animals 
that have the blood warm. The blood or any hu- 
* „% nos changed by a poiſon, may indeed gradually | 
produce in theſe animals, more conſiderable de- 4 
rangements than are cauſed by an im pede circula- | I 
tion. J 
The death ae immediately PRs. ther 1 
troduction of the 7zicunas into the blood, may in- 
duce a ſuſpicion that this humour contains a very 
active, ſubtil, and volatile principle, which eſcapes 
the niceſt eye, and even the microſcope. Agree- 
able to ſuch an hypotheſis, this principle ſeems 
highly eſſential to lite, and to be re acted 
upon by the poiſon. 
What may lead one to ſuſpect that a very ative 
and volatile principle does really exiſt in the blood 
is, that the. viper's venom prevents its coagulation 
when *tis drawn from the veſſels, and on the con- 
trary, produces it in the veſſels themſelves. One 
would ſuppoſe in the firſt caſe, that ſomething had 
| flown off from the blood, which Jin in it when 
tis encloſed by the veſſels. 
This active and vital principle, 2 to * 
2 may be conſidered as reſulting from 
the whole animal economy, without excluding the 
nerves, which may even contribute greatly to- 
- wards it. , 
ol But theſe are mere Re PR more or W pro- | 
bable, and not demonſtrated by experiment. We 
mu ſtick to certain facts, in whatever way we ex- 
8 0 K. | | 5 * 
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Plain them: it is certain then, that the ticunas dots 
not act on the nerves, and chat it acts nn on 
the blood. 

| Previous to my experiments, no one would Nin 
doubted. i its immediate action on the nerves, which 
was announced by every outward ſymptom. Theſe 
fymptoms then, which the phyficians improperly 
regard as a certain proof that the diſeaſe is purely 
nervous, are equivocal, and may preſent themſelves 
without the ſmalleſt nervous affection: the mere 
change in the blood is ſuffieient to produce them 
in an inſtant. The greateſt phyficians have re- 
garded the diſeaſes cauſed by the viper's venom and 
the American poiſon, as derangements in the 
nerves: it is now their bufineſs to examine whether 


other diſeaſes, aſcribed to the nerves, are not rather 


aiſcales of the fluids, and of the blood. There 
are grounds for this ſuſpicion ; the ſymptoms are 
equivocal, and the principles not generally demon- 
ſtrated. 

Ido not pretend to deny but that diſeaſes of the 
nmerves may occur; this would be running from one 
extreme to the other. There are without doubt, 
diſeaſes nervous in their origin, and many others 
which become ſo by the changes that take place in 
other parts, even in the fluids. The paſſions of 
the mind ſhew us the influence the nerves have on 
the body; but this does not prove that all the diſ- 
eaſes aſcribed to the nerves, are really nervous, 
and that the uſual ſymptoms of theſe diſeaſes may 
not be equivocal, Beſides, it is certain that the 


-” 


poiſons 


O r 6 1:40. one”. 
— WE have examined, have no innbe ess ar- 
tion on the nerves, whatever may have been A 
Þehieved. . | 
Some one may abject, that ob 5 — 
venom and the American poiſon, act only on the 
extremities of the nerves, and on that account are 
innocent when applied to the trunks of them. Bur 
every thing ſerves as an objection to thoſe who - 
buſy themſelves in imagining difficulties; and it is 
very rare to find two things in every reſpect alike. 
For my part, it appears to me, that the internal 
ſubſtance of the great nerves, is the ſame us that 
of their extremities; and that the former are ſub- 
ject to pain as well as che latter. I do met -ovente 
hypotheſes which are not confirmed by facts. 

I may have been deceived in ſome ef the eonfe- 
quences I have deduced from my experiments, and 
may likewife have been deceived in forme of the 
experiments themſelves, although I have ſtrove to 
fucceed, and have ſearched for truth im an unpreju- 
diced way. I do not doubt but that any one who 
Will apply himfelf after me, to theſe reſearches, 
will find ſomething to add, and even parhaps to 
correct. It is ſufficient for me to have opened a 
road to new 'truths, and to be able to atteſt che 
veracity of the principal facts I have advanced. 

The greater part of theſe experiments was made 
min the preſenee of my particular friend Dr. Ingen- 
hauſen, Phyfician to their Imperial Majeſties, who 

Has diſplayed in ſeveral publications the "talents of 
A a Ted] naturaliſt. M. Tiberus Cavallo has Hike- 
a 3 wiſe. 
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= wiſe aſſiſted at ſeveral of the moſt important of 
=  _—them. I conceived that the authority of two per- 
ſons known to the learned, would give an addi- 
; tional credit to my experiments: 


On the poiſoned Arrows brought from the Eaft Indies. 


After I had finiſhed my experiments on the ti- 
- _ *** ennas, one of my friends at London procured me a 
number of arrows from the Eaſt Indies, on which 
1 made ſome experiments, but neither greatly 
' multiplied nor varied them, as well becauſe. the 
arrows were but few in number, as becauſe they 
ſeemed to differ from the American poiſon, only 
in having leſs activity. This laſt circumſtance 
| Was probably owing to their not having been ſo 
1 Well preſerved as thoſe from the Weſt Indies, 
| ' which indeed ſeemed to be the caſe, or becauſe 
che poiſon had been prepared many years ago. 
could not ſucceed in killing even ſmall rabbits by 
.applying this poiſon to the ſkin, ſcraped or ſlightly 
ſcarified ; although I laid it on in a greater quan- 
tity, and upon larger portions of the ſkin, than in a 
my experiments with the ticunas: when given in- 
wardly, in twice or thrice the quantity in which I 
gave the latter, it produced no ſenfible change, even 
in rabbits that ſcarcely weighed a pound. 
I pierced the {kin of ſeveral animals with theſe 
ti arrows, leaving them ſticking i in it for whole days, | 
} g 1 without 
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without my perceiving any poiſonous affeGion. 
But on piercing the muſcles, and leaving the ar- 
rows plunged in them, I ſoon found the effects. 
ſeveral of the animals poiſoned in this way, died 
with the ſame ſymptoms that are produced by the 
ticunas, They were ſeveral hours in fickening, ſo 
that this poiſon does not ſeem to differ efſentially 
from the other. It exactly reſembles it when exa- 
mined with a microſcope, when thrown into the 
eyes of animals, when taſted, and when chewed. 
It diffolves with greater difficulty in water, in 
which the greater part of it remains in an inſo- 
luble ſtate. 

The only inferences to pe drawn from the part: 
culars I Fave related are, that this poiſon com- 
municated to the muſcles, acts with far greater 
force than when applied to the ſkin ; that it agrees 
very well with the other poiſons, and ſerves ſtill xo 
| perſuade us that the immediate action of poĩſons 
is not on the nerves; ſince it is certain that the 


Kin is more ſenſible than the muſcles, and is quite . 
inter woven with nerves. 


Experiments mae with the Ticuxas , after my re return 
| 4 : 
to Ttaly in 1780. 


1 forced; an A arrow. into x the ved! of 
one of the ſnakes, called angus miliaris, near its 


ral, The R lived, and, ſcarcely ſeemed be- 
1 N — numbed 
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numbed by it. 1 repeated this e with 4 
freſh arrow on the ſame ſnake, which neither died, 
nor fuffered a great deal, Theſe two arrows had 
been previouſly dipped in the ricunas ſoftened be- 


fore the fire to the conſiſtence of honey. 


1 paſſed another arrow in the ſame ſtate, through 
the tail of a ſnake: in four hours it was motion- 
leis, and as if dead. On pricking the body with 


needles, there were notwithſtanding ſome marks of 


krritability, which at length diſappeared, ſo that I 
gudged the creature dead. In thirty-ſix hours it 
however began to move, and continued in a very 
feeble ſtate for five days more. In its firft condi- 
tion *"twas apparently dead; in the ſecond certainly 
Alive: nothing has ſurpriſed me ſo much as this 
Kind of return to life, in ſo large an animal, in 
which the ſuſpenſion of all its vital motions conti- 

aued ſo long a time. 

I repeated this experiment os AFR 
ſnake of the ſame kind, ſtee ping the arrow in warm 
Mater before I forced it into its tail: I left it there 
twenty-four hours, without its producing any effect. 
Soon after I forced another of theſe arrows into its 
body, where I left it for twelve hours, but without 
effect. 


I pierced one of the . feet of a land turtle that 


_ weighed four pounds, with an American arrow, 


which I left there for half an hour. In another 
- Hour it ſearcely ſeemed to live, and in two ap- 
| peared quite dead. After an interval of ten hours, 
I removed My TOE inſtrument the inner ſhell, 

taking 


torn as poffible. The heart was ſtill, and 1 ſcarcehy 
5 found any motion in the auricles, But in a litthe 


moiſtened by the blood which flowed phe * 
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hog: care that the fiethy cones Wut ha as. Hierle 


time the heart, together with the auricles, reca- 
3 all its force, and continued in action for 


fix hours incefſantly; the auricles kept in motiot 


for two days, that is to ſay, as long as they were 


ignoring veſſels, 
I pierced the fore foot of a land turtle that weighed 
a pound and an half, with an American arrow. In 


eight minutes it could ſcarce move, and in a 


quarter of an hour was dead. When the feet and 
neck were ſtimulated, they diſcovered a flight de- 


gree of ſenſation. Having opened the thorax, I 

found the heart and auricles quite motionleſs. I 
touched the heart thrice, and it contracted inſelf 
once each time, On freeing it from the mem 


branes, it began to move very briſkly, and conti- 


nued to do ſo for ſeveral hours. I covered it with 
the inner ſhell, and in twenty-four hours found it 


again motionlefs, I pricked it once with a needle, 


it contracted itſelf a fingle time; I pricked iv 


again, it contracted itſelf afreſh, and continued co 


do fo once every time I pricked it. ] left it er · 
poſed to the air for three minutes, and it then be- 
gan to move of itſelf, continuing a very brifk mo- 


_tion for ſeveral hours. I covered it afteſh with 


'the ſhell, and on uncovering it four hours after, 
found it motionleſs. I left it in the air for a few 
Fidtten, and } in a ſhort time, and of itſelf, it reco- 


vered 


; 
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vered its oſcillations, which Sedus for fix 


hours. I again covered it with the ſhell, and on 
-uncovering it two hours after, found it without 


motion, 1 then covered it with water, which 
1 kept on it for ten minutes, without its pro- 


; ducing any change. I drained off the water, 
and the heart was ſcarcely left in the air a minute, 


when it began afreſh to move briſkly, and conti- 
nued to do ſo for ſeveral hours. Laſtly, I put it 


in the ſun, where it ſoon dried. The auricles like- 
wiſe dried in a degree, and all was then till. I 
no wet both heart and auricles ; the former con- 
tinued always motionleſs, but the latter began to 


move, and continued their motion for eighteen 
hours, when becoming dry, they loſt it for ever. 

This ſucceſſion of motions confirms ſtill more 
the doctrine I have eſtabliſhed on the irritability of 
animal fibres (a), and ſhows that the air is a very 
active principle in awakening the ſenſibility of 
muſcular fibres, and of the heart. MEE} 

It cannot be doubted, but that the ticunas PE F 


the principle of irritability in the muſcles, al- 


though it has no action on that of the heart. It 
agrees in this with the other poiſons, which do not 
uſually act on this muſcle or on the inteſtines: the 
motion of theſe laſt continues, even after the death 
of the animal, and when the irritability of the other 
n is totally deſtroyed. 


00 De . Irritabilitatis nunc primum fanciti, 
| Lucca, 775. 
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CHERRY-LAUREL WATER, 


To cloſe my 1 on „ 1 all re- 
late various experiments I have made on cherry- 
laurel water, a poiſon which for ſome years 
has been celebrated in Europe. It does not yield 
to the moſt active amongſt them, when the great 
derangements it cauſes in the animal economy, and 


the ſuddenneſs of its action on being given inter- 


nally to animals, are conſidered. It not only pro- 
duces the moſt violent convulſions and death, in 
animals even of a middling ſize; but if given in a 


ſmaller doſe, the animal writhes itſelf, draws its 


head and tail together, and forces its vertebre out 
in a way * to the view. 
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In this ſtate the convulſions ad 3 he 
Þody are very violent, and in the midft of them 
the animal at length meets with a ſpeedy death. 

If given to an animal as an injection, it equally 

oduces convulſions and death. 

With leſs than two teaſpoonfuls of this water 


T5 kin internally, I have ſeen middle ſized rabbits 


Fall into convulſions in. leſs than thirty ſeconds, and 
die in a minute. If ſwallowed by animals in a 
large quantity, they die almoſt inftantly without 
convulſions, and with their bodies entirely in a 
funk and relaxed ſtate. 

When given in a ſmall quantity, convulſions 
more or leſs violent ſucceed, and the body and ex- 
tremities of the animal become lifeleſs : the hin- 
der feet firſt loſe their uſe, then the fore ones, and 
o on. When the animal can neither ſtir its legs 


. er body, it continues to move its neck and head 


very well, raifing the latter without difficulty, and 
turning it freely about. In this ſtate the animal 
retains irs ſmelling and fight, and though i it does 
not flir its feet of itfelf, it draws them back when 
they are pricked or violently fqueezed : a proof 

that they have not wholly loft their ſenfibility. 
Cherry-laurel water then is a very ſtrong poiſon, 
either taken by the ſtomach, or introduced into 
the body as an injection. Its action is ſo fudden 
and violent, that the animal gives ſymptoms of 
pain almoſt on the moment of its being ſwallowed. 
It is true that a ſmall doſe of it is innocent ; that 
is to h, that a few drops of it given to a ſmall 
animal 


—— 
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animal which 1 be killed by the ſame quantity 
of the ticunas, produces no ſenfible complaint: bur 
this does not make an eſſential difference betwixt 
the water of the cherry-laurel and the other PO 
that are better known. 
On diſtilling a great deal of water fron 7 
few of the leaves, I found it to be quite innocent; 
it becomes more active if repeatedly diſtilled over 
again from the ſame leaves, but is not mortal. If 
inſtead of adding water to the leaves of the cherry- 
laurel, the diſtillation is made in balneo marie, the 
liquor that runs off is a very ſtrong poiſon, and 
very ſudden in its effects. This is what I haye 
principally: employed, and I doubt not but that it 
may be brought to ſuch a degree of activity, as to 
kill in a ſmall doſe, in the ſame way with the ti. 
cunas. For this purpoſe the liquor that riſes the firſt 
time ſhould be diſtilled over again ſeveral times on 
freſh leaves, well wiped and almoſt dry. I believe 
that if it were evaporated over the fire, an oily 
concrete ſubſtance would be obtained, which 
would not only equal in activity any of the known 
poiſons, but would probably far exceed them all. 
I reſerve this experiment for another occaſion, when 
1 ſhall alſo ſpeak of bitter almonds, and the degree 
of poiſon to which their water may be carried, when 
diſtilled dry. | 
We have ſeen that cherry-laurel water kills ani- 
mals when introduced into the ſtomach or inte- 


tines; let us now ſee the effects it produces when 
dun II. | L : | | applied 
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applied to wounds. One of the many experiments 


I made on this ſubject will here be ſufficient. 
I made a cut of about an inch in the ſkin of a 


large guineapig's belly, and flightly ſcarified the 


bared muſcles in ſeveral places, applying to them 
two or three teaſpoonfuls of the water mentjoned 
above. In leſs than three minutes the animal fell 
into convulſions, and died ſoon after. This ex- 
periment ſhows that-the cherry-laurel water agrees 
with the other poiſons in its action on the body, 


when introduced through the medium of wounds. 


The ſucceſs of this experiment was the ſame on 
other animals with warm blood ; I however ob- 
ſerved, that the water of the cherry-laurel acts 
invariably with greater quickneſs and force, 


- when taken internally, even in à ſmaller quan- 


This laſt circumſtance deſerves, in my opinion, 
the greateſt attention, ſince it is a determined fact, 


4 | that Aa large wound has infinitely more veſſels than 


the mouth or ſtomach, to abſorb the poiſon almoſt 
at the very inſtant : beſides which, the nerves con- 


rained in the wound, both from their number and 


the ſtate they are then found in, ought to be very 
ſenſible to the action of this poiſon. | 

Not only animals with warm blood die very ſud» 
denly when made to ſwallow this water, but thoſe 
with cold blood dic too. What appeared to me 
very ſingular, ſince it is quite different with the 
other poiſons, is that they die in a very ſhort time, 


perhaps even quicker than the firſt. It will be 


ſufficient 
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ſaſficient juſt no to ſpeak of els, creatures very 
hard to kill, and the parts of which, when they 
are dead, continue to move a long time: they die 
in a few ſeconds after ſwallowing this water, con- 
tract ing themſelves at firſt, but becoming motion- 
leſs the inſtant after their death, when their bodies 
are not even ſenſible to ſimulation. The heart 
however continues to moye, but not ſo forcibly as 
before; and this motion ceaſes much ſooner. than 
when they are killed by cutting off the bead. It 
cannot here be denied but that the muſcular irri- 
tability muſt be ſtrongly acted on, and that in a 
particular way. All the animals with cold blood 
I have been able to procure, were killed by this 
poiſon, and I doubt whether any of them are cap- 
able of zeſiſting it: if they are not, it ought on 
that account to be diſtinguiſhed as the moſt ter- 
rible of all known poiſons, from its univerſal fa- 
= of deſtroying every ſpecies of animals. 

But how does it kill in fo ſhort a ſpace, when 
altoid into the ſtomach, where we perceive 
no veſſels capable of receiving it? This difficulty 
requires ſome further experiments : we muſt ſee 
the effects it produces when applied immediately 
to the nerves, and when introduced into the blood 
without touching the parts that are cut. | 
1 employed large rabbits, making my experi- 
ments on the ſciatick nerve, as I had done with the 
venom of the viper and the ticunas. For brevity's 
fake, I ſhall relate here a ſingle experiment, omit- 
aus all the others, which 1 do not think very ne- 
* 2 ceſſary, 
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eeſſary, after the many experiments on the nerves 
already related. 
Having laid bare the ſciatick nerve of a large | 
rabbit, for the length of more than an inch and an 
half, I placed under it a piece of very fine Hnen, 
fixteen times doubled, to prevent the water from 
penetrating to the parts beneath it. I then wounded 
it lengthways ſeveral times with a laycet, and co- 
vered the wounded part, more than eight lines in 
length, with a bit of cotton about three lines thick, 
well ſteeped in cherry-laurel water, of which it ab- 
ſorbed more than fifteen drops: all of this was 
communicated in an immediate way by the wounds, 
to the medullary ſubſtance of the nerve, which I 
covered for ſeveral minutes with freſh linen, ſo 
that it was impoſſible for the poiſon to be com- 
municated either to the parts beneath or thoſe ad- 
jacent. Having made the ſuture in the ſkin, and 
left the animal at liberty, it ran about, eat, and 
was as lively as before, and neither then nor after- 
_ wards, ſeemed at all affected by this poiſon, which 
kills ſo ſuddenly when taken by the ſtomach. This 
and ſeveral other facts, analogous to thoſe of the 
viper's venom and 7icunas, ſhow us that cherry- 
laurel water, in whatever way it is applied, whe- 
ther immediately to the nerves or even introduced 
into their medullary ſpbſtance, has no action on 
them, either as a poiſon or otherwiſe. 

After all the experiments related in this work 
on the venom of the viper, and on the American 
Ae which is ſtill more powerful; after having 

ſeen 
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ſeen that neither of theſe two poiſons has any ac-- 
tion, when applied in an immediate way to the 
nerves, whilſt they kill the ſtrongeſt animals the 
moment they are introduced into the blood; there 
cannot be a more natural inference than that the 
water of the cherry-laurel, innocent like the others 
when applied to the nerves, ought to be likewiſe 
deſtructive when introduced into the blood; and 
yet the caſe is altogether different: ſo true it is 
that we ought to miſtruſt n even hben 
they are moſt uniform. 25 | Ee 
1 fat about introducing this water into ae 8 
lar vein of a large rabbit, beginning with five or fix 
drops, as I had done with the viper's venom and ticu- 
nas. The animal giving no ſymptom of pain, I 
thought I had not ſucceeded in the attempt, and 
that the ſyringe had found its way into the cellular 
membrane. I repeated this experiment, introducing; 
afreſh, perhaps three or four times the quantity of 
the water, and aſſuring myſelf previouſly that the 
point of the ſyringe had entered the vein, and that 
the liquor could in no way force itſelf. back: the 
animal ſtill continued to be unaffected by it. I was 
more ſurpriſed than ſatisfied at what I ſaw. I could 
not perſuade myſelf but that the cherry- laurel water 
would be a poiſon, and even a very powerful one, 
when introduced into the blood, ſince applied to the 
nerves, it was quite innocent. I returned then to 
my experiments, and now introduced a teaſpoonful 
of the water into the jugular vein, from which the 
_ felt no ill effects. I repeated this experi- 
1 | ment 
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ment on another rabbit, and introduted the ſans 
quantity of the poiſon, the creature ome W 
at the moment not afterwards. I 
The unexpected reſult of . experiments | 
threw me into the greateſt uncertainty as to this poi- 
ſon; 1 was not only puzzled at its mode of opera- 
tion, but even as to the parts on which it acts, when 
taken internally or applied to wounds. It does not 
act perceptibly on the nerves; it has no action on the 
blood; and yet it kills when ſwallowed; and that in 
an inſtant. The deaths of animals may then be 
brought on in another Way than by the blood and 
nerves!” The loſs of motion in à few feconts in crea- 
tures fuch as eels; which continue to move for whole 
Hours after their heads art cut off and their bodies 
in pieces, would induce as belief thar this poiſon 
acts on the irritability of the muſcular fibres. It is 
true that in theſe animals the heart ſtill continues to 
move, but its motion is much diminiſlied; and of 
very ſhort duration. In animals with warm blood, 
poiſoned by the water of the cherty-laurel, a very 
feeble motion {fill exiſts in the other muſcles, and 
if the heart continues to beat for ſorne time, its 
motion is -feebler than when they ate killed in any 
other way. There is certainly a very great diminu- 
tion of irritability in many animals, and in many 
others a total loſs of it, in whatever way this loſs 
or this diminution may contribute to bring on ſo 
ſpeedy a death, and however obſcure the mechaniſm 


may be by whieh this 1 is rags on the Wal 
cular fibres. | 


Fx. 
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We muſt avow our ignorance in ſearehing into 
nature; when we think we have done every thing, 
we frequently find ourſelves returned to the ſpot we 
fat out from. Experiment, which is the only guide 
we have in our reſearches, uhdoubtedly ſecures us 
effectually from falling into errour ; but ut daes nat 
always draw us into an acquaintance with remote 
truths; neither does it always lead us to a knowledge 
of the ſecrets of, nature, nor ne us Wen as 
far as we propoſed to go. | 
But if we do not know how the ca Wa- 

ter acts, and on what parts it exerciſes itſelf in def- 
troying animals, we however know that when it is 
applied immediately to the nerves, and even to the 
medullary ſubſtance of them, it is quite innocent: 
and it is not leſs true, as the many experiments 
| hitherto related have clearly demonſtrated, that the 
viper's yenom and the 7icunasare not mortal in hat- 
ever way they are applied to the nerves, but are al- 
ways ſo when introduced into the blood. 'Theſe 
truths, which we were formerly ignorant of, are 
now cleared up in ſuch a way that they cannot be cal- 
led in doubt, and deſtroy all the ſyſtems which wri- 
ters have invented on the action of theſe poiſons : 
it is from theſe facts that we muſt proceed to a 
telligence of them, and of their action. 
Ihe applying the water of the cherry-laurel 70 150 
different parts of the brain of a living animal may 
probably throw ſome light on its action; I poſtpone 
the doing it till I have more conveniences for that 
purpoſe than at preſent, and ſhall then, I hope, fur- 
L 4 ITE niſh 
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| iſh ſdine new and mote intoreſting particulars as to 


this poiſon, and the parts of an . on W it 
acts when it deſtroys it. | 
I reſerve to this opportunity the examining KR | 


ther it acts on the lymphaticks, or rather on the 
lymph itſelf. I ſuſpected this after trying the ex- 


periments I have recited, but could not then enter 


into an inveſtigation of it. My experiments on 


_ cherry-laurel water are conſequently leſs. complete 


than I wiſhed : They muſt be multiplied and pur- 
ſued more than I have been able to do, and this is 


till another reaſon that I continue my reſearches on 


this aer intereſting ſubject. 


On the aBion of Pgiſons on the Nerves, 


It has been ſeen in the courſe of this work, that 
the venom of the viper, and the zicunas, in what- 
ever way they are applied to the nerves, are inno- 
cent; and on the contrary, that when they are in- 
troduced into the blood, without touching the 
wounded parts adjacent, they bring on a ſudden 
death. It has likewiſe been ſeen, that theſe two 
poiſons throw an animal into very violent convul- 
fions, and excite the moſt decided ſymptoms of 


"thoſe diſeaſes, which the phyſicians call nervous, 
becauſe they believe them to ariſe fimply from a 


ous affection. It appears, that there can be 

no doubt in future of theſe poiſons being abſolutely 
innocent When in immediate contact with the 
nerves; 
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nerves; and that en have ho a0 ling on 
the ſolid parts, ſuch as the muſeular fibres, the 
bones, cellular membrane, and tendons. {But this 
is not ſufficient to lead to a perfect knowledge of 
them. The nerves are certainly excluded in the 
diſeaſes they occaſion, and the blood alone 
ſeems to be acted on. But how many different. 
humours do we not find mixed with the blood? 
It has even been believed, that it is animated, and 
it ſeems more than probable that the nerves are 
perpetually ſecreting a humour which is mixed 
and circulates with it. May not this humour be 
eſſential to life, and be attacked by theſe poiſans, 
when they are introduced into the veſſels? In reply 
to this query, frogs are known to live, as the learned 
Spalanzani has obſerved, even after their veſſels 
ate emptied of the blood, and in this ſtate die very 
readily, if made to ſwallow the ſpirit of the cherry 
laurel, as I, have obſerved ſeveral times. Thus is 
the firſt of-theſe two hypotheſes proved to be falſe, 
and the ſecond is by no means ſufficient to explain 
the action of this poiſon on the parts of animals. 
The ſpirit of the cherry-laurel, which acts but 
feebly when applied to wounds, which is innocent 
when applied to the nerves, and which kills when 
ſimply applied to the mouth and eyes, throws us 
into freſh uncertainties, and ſcarcely leaves room ö 
for conjectures. A ſubſtance which is a poiſon in 
the ſtomach; in the mouth, and in the œſophagus, 
and which is almoſt innocent when applied to wounds, . 
is a true paradox, and reiterated experiments are 
Fil | ſcarcely. 
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.T he ay fark 9 Ws to \ be 94 from. it 
many experiments is, that an animal may have all 
the ſymptoms of a-nervous diſeaſe, without our 
being able to aſſure ourſelves that the nerves are 


affected. The convulſions likewiſe that are obſer- 


ved in animals from the diminution of the blood 
alone; or the unequal diſtribution of this fluid in the 
gifferent parts, in the way I have demonſtrated in 
ſeveral parts of my different neg vs no room 


td doubt it (a). 


1 have only to wiſh at preſent, that ſome l. 
ful phyſician, gifted with the rare talent of nice 
obſervation, and diveſted of all prejudice for hy- 
potheſes that want the neceſſary ſupport of facts 
and experiments, would find leiſure to examine 


with a critical nicety this important ſubject, which 
tonſtitutes at this time one of the principal branches 


of modern medicine. Such an inveſtigation may 
at length decide with certainty, whether all the 
diſeaſes that are ſtiled nervous, and which are ſaid 
to originate from a change in the ſyſtem of nerves, 
have really ſuch an origin; whether there are cha- 


Mi racteriſtick ſymptoms, invariable and conſtant, of 
this ſpecies of diſeaſes; whether there is a certain 


criterion, a {ufficiently faithful touchſtone, to aſſure 


e This firſt tiact on che cherry-laurel, and likewiſe, the 
treatiſe on the Tieunat, were printed in the 68th volume of the 
Philoſophical Tranſaddions. | 
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us of it; and eth the greater part of theſe 
diſeaſes may not be cauſed by the blood, or other 
vitiated humours; rather than by the nerves. Is 
the perceiving the nerves to be in ſome meaſure 
affected, really ſufficient to characterize a neruous 
diſeaſe? Can we determine a diſeaſe to be nervous, 
| becauſe ſeveral of its effects manifeſt themſelves on 
the nerves? An affection of the nerves may very 
eafily be attached to a particular claſs of diſeaſes, 
and yet the nerves not be the cauſe of them; ought 
we thence to ſay that ſuch diſeaſes are nervous ? We 
do not here demand ſublime and abſtracted theo- 
ries, which a ſingular effort of genius frequently 
gives birth to: we are in need of nice obſerva- 
tions; new and well imagined experiments; direct 
and uſeful inductions, drawn by a calm mind, and 
one capable of aſſembling and combining in the 
beſt manner, the moſt luminous particulars. Three 
of the moſt learned phy ſicians of our days have by 
their writings fully ſatisfied the firſt of our demands; 
ue have now to deſire that a foutth will at length 


Knit this important work; * Rr n 
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of che ſpirit of cherry-laurel on different animals. 
1 therefore thought it proper to give a greater ex- 
tenfion to my experiments on this poiſon, than 1 
had done in England; and my labours have not al- 


together been without ſucceſs. I have at leaſt 


eſtabliſhed truths I was before ignorant of, and 
have excluded many uſeleſs or falſe hypotheſes, 
which might have retarded the reſearches of thoſe 
who may wiſh to buſy themſelves hereafter on 
this ſubject. I very juſtly obſerved ſome time ago, 
that in diſtilling the leaves of the cherry-laurel 
without water, a ſpirit was obtained capable of 
| Killing | 
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killing animals in a very ſhort ſpace, although ie 


was given to them only in a ſmall doſe. I like- 


wiſe obſerved that if water was put on the leaves, 


the ſpirit would become altogether innocent, and pre- 5 
ſerve nothing but an agreeable flavour. But I did not 


know whether the eſſential oil drawn from the cherry- 
laurel by diſtillation was innocent, or acted as a 
poiſon; and whether, ſuppoſing it hurtful, it Wes 


ſtill more ſo than the ſpirit. I likewiſe did not 
know whether the deadly effects of this ſpirit wers 


cauſed by its having in it more or leſs of this oil 
in a diffolved ſtate. It was owing to the want 
of experiments that I was ignorant of all theſe 
particulars, and of many others which the authours 


who have written on poiſons have not examined 


into. None of them, that I know of, have made 


experiments on the empyreumatical oil, and on the 
extract of the-cherry-laurel ; neither have I met with 


any one who has made direct experiments on the 


greater part of the above particulars, to ſerve me 


as a guide, and yet they appear to me neceſſary to 
the right underſtanding the nature and qualities 
of ſo very ſingular and active a poiſon. 

To proceed methodically, I ſhall give a coneiſg 


detail of the different productions I have drawn 
from the cherry-laurel, and of the method I pur- 


ſued for that purpoſe. In diſtilling the leaves in 
the uſual way in glaſs retorts, and without adding 


water, I obtained the ſpiritous part, (what the 


chymiſts call refified ſpirit), This ſpirit was tranſ- 


1 W poignant to the taſte, and at the 


OR 


* 


— <> co. — 
* — _ ——— S * — 


bottom of the receiver there was à certain quantity 
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of a heavy, coloured, odoriferous oil, which was 


bitter, pungent, and burning to the taſte. I ſe- 


letting it ſettle for feveral days. I likewiſe em- 


ployed the ſpirit not entirely deprived of the oil, 
I ſhall call this oil, oil of the firſt diſlillation, and the 


ſpirit, ſpirit of the firſt diſtillation. 


I took a quantity of the ſpirit of the fir diftil 
"3 and diſtilled it afreſh till there remained 
about one third in the retort. The ſpirit came off 
more tranſparent, fragrant, and poignant, more 
bitter and pungent, than that of the firſt diſtillation, 
Being left in a bottle to ſettle, it depoſited a very 
tranſparent, odorous, burning oil, very like in its 


external qualities the oil of the firſt diſtillation, I 


ſhall call this, oil of the ſecond diſtillation, and the 
ſpirit, ſpirit of the ſecond diftillation. What re- 

mained in the retort I ſhall call refiauum, or phlegm 
of the ſecond diſtillatian. I prepared another phlegm 
by evaporating two thirds of the ſpirit of the ſe- 


| cond diſtillation in the fan. 


I mixed a quantity of the ſpirit of the 1 
diſtillation with; the ſame quantity of decrepitated 


and well dried ſpirit of ſea ſalt. I diſtilled this 


mixture with a flow- fire, and drew off one half: 


this was of the colour of common dil, and leſs ſpi- 


rituous, pungent, and fragrant than before. It pre- 
cipitated an oily coloured ſubſtance, of an earthy 


appearance, and divided into {mall grains or glo- 


bules. I continued the diſtillation, and there came 
off 


oO N 901-9088. uy 


off a phlegm without ſmell, nd not ſenſibly pun- - 


gent, although put on the tongue, or rubbed on 
the noſtrils. I ſhall call it phlegm of the third di 2 
lation. The oil I have juſt ſpoken of, I ſhall call 
oil of the third diftillation, and its ſpirituous part 
which came off the firſt, ſpirit of the third diftille- 


tion. Both oil and ſpirit have the Ker of Warder 
almonds. 


I drew off in the ſame way the en of the 


leaves of the cherry-laurel, purſuing the ſteps laid 

down by chymiſts; and likewiſe prepared a good 

quantity of empyreumatical oil with freſh leaves. 
After having furniſhed myſelf with all theſe pre- 
parations, I began my experiments on animals, 
chufing rahbits, guineapigs, pigeons, frogs, and 
adders. I thought it neceſſary to try them on anj- 
mals of different natures, ſome with warm blood, 
and ſome with cold, becauſe I knew by experience 
how much the action of poiſons varies in different 
animals, and above all in the larger ſpecies of them, 


in which the economy of the” Various e 
is fo different. os 


Spirit * Cherry-laurel of the frf 4; 22 gives 


internally. 


* 


Ilet this ſpirit ſettle for ſome days to . the 
oil from it, ſo that it became clear and tranſparent. 


1 gave a teaſpoonful to a pigeon of a middling ſize, 
| „ which 
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which in four minutes fell into convulſions, and 
was for ſome time not able to 1 -. ah cid s it 
however ſurvived. 5 , 


I gave three teaſpoonfuls to a ſmall. guineapig, 


which felt no ill effects from it. 
I gave two teaſpoonfuls to a pigeon, which in 2 


minute could not ſupport itſelf; in another minute 
it fell into ſtrong convulſions, and died on the 


3 third. | 
_ repeated all theſe experiments on the following 
day, on the ſame animals, and the reſult of chem 
was the ſame. 


As the pigeon died which ſwallowed two tea- 
ſpoonfuls of the ſpirit, I wiſhed to try it before the 


oil had ſunk to the bottom. In this ſtate it is leſs 
clear, more pungent, and more fragrant. The 


want of activity in the ſpirit employed above, 


ariſes, as will be ſeen, from my having left the 
oil to precipitate for ſeveral days, and in reality 
that which I had employed in London was thick, 
and acted with far greater violence. 


T gave then to different animals, ſuch as rabbits 
and guineapigs of a middling fize, three teaſpoon- 
fuls of the ſpirit in the ſtate I have ſpoken of, 


and the greater part of them died convulſed in a 
very little time: a proof that this ſpirit is much 
ſtronger than the other. 
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this twice rectified ſpirit: it died * „ 
ſtantly. — = 
{ Ates te i beer a dpoopful e = 
ſpirit. It un fell, . +0 time 
after. 

I gave four drops to a nee a ana : 
fize. In the very act of deglutition, a liquor of a 
yellow and green hue poured from its mouth. 
This frequently happens when the ſpirit is ſwal- 
lowed by theſe animals, but never when they ſwal- 
low the oil. It was otherwiſe without complaint. 3 

I gave a large rabbit fix drops of this ſpirit = 
mixed with forty drops of water. The creature 7 
lay down ſevera. times on its belly, ſeemed very | 
uneaſy, but did not die. 

I gave four drops to a Pigeon, which expired i in 
leſs than a minute. 

1 gave four drops to a frog, N in two mi- 
nutes was to appearance dead, and the parts of 
which in two More, enen W Vere to- , 
tally without motion. yy — 


Fllen of the Pirit if the ſecond 2 laren. 4s 


an his phlegm aneh) ſpirieau or pongept, 
but was very tranſparent. 
Vol. II. . 1 gave 


ſtanding died ſo ſuddenly. 


\ 


I I gave it to ſeveral animals, ſuch as Pigeons, 


rabbits, and guineapigs. The pigeons to which 
I gave a. teaſpoonful all died : of thoſe to which 


T gave only a few drops, ſome had no complaint, 


ſome died after a long time, and others were Doi 


convulſed. 


A few of the very final rabbits er guincapigs 
died, others were convulſed, and others again had 


uo ſenſible complaint. Thoſe which died, had 


oed three or four teaſpoonfuls. 
The phlegm then is leſs deſtructive than the 


3 1 


| Phlezm of the Spirit of the ſecond Diſtillation, obtained 


by. evaporating two thirds of it in ; the Sun. 


T put about three ounces of the ſpirit of the 
ſecond diſtillation in the ſun to evaporate. The 


refiduum being an ounce, was liquid, tranſparent, 


and almoſt without ſmell : when put on the tongue 


it was ſtill pungent, although much leſs ſo than 


before. I gave half a teaſpoonful to a pigeon, 
Which fell inſtantly into violent convulſions and 
died. Five other pigeons died in the ſame way. 
Theſe experiments would lead one to ſuppoſe, that 
the poiſon neither conſiſts in the fragrant nor the 
pungent quality of the cherry-laurel, ſince both 
of them were ſo trifling, and the e notwith- 
I gave a teaſpoonful of the ſame. 1 to two 


PEERS, both of which 1 died. ud 
» == I gave 
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7 4 gars three drops to a action; without-its having | 
any effect, whence we may infer that * eee is 
alſo leſs deſtructive than the * e LE 8 


5 init of the ſecond Diſtillation l to the Mouth. 
W wiſhed to know whether this very ative and deſ- 
troying ſpirit would kill, when ſimply applied to 
the inner part of an animal's mouth. 1 | 

I wetted a 27779 of linen with it, and introduced it 
into a pigeon's beak, without the poſſibility of a 
drop of the ſpirit paſſing i into the ſtomach, or even 
the ceſophagus. In thirty. ſeconds, the pigeon fell 
into convulſions, and died immediately. \ Sho 

I wetted another piece of linen with it, and kept it 
a long time in the mouth of a middle ſized Suineapig, 
which was not annoyed by it. 5 "os 

1 repeated the ſame experiment o on two pigeons, | 
both of which died in leſs than two minutes. 

1 repeated it on two guincapigs, which continued 
free from complaint. 3 

This ſpirit then is capable of killing weak 1 
without e the Kapha or ſtomach. 


\ 


Spirit of the banks DD 15 on the Dye. 
It, remained to know whether this ſpirit would be 
likewiſe deſtructive, when applied to other tender 


parts of the body. Here it occurred to me to make 


wy experiments on that very ſenſible organ, the eye. 
1 | I Let 


RE 
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let ſeveral drops of the ſpitit fall on the abate: 


of a guineapig. It ſuffered ſeverely; but had nei- 
ther convulſions, ee, nor any other ſymp- 


tom of poiſon. 


I made the ſame experiment o on the eyes of two 
other guineapigs, and the conſequence was the ſame. 
I repeated it on the eyes of two rabbits, but al- 
though the ſpirit clearly incommoded them, they 


neither died; nor were convulſed; and ther 2272 


were not apparently inflamed. | 
Theſe experiments do not yet prove that the ſpi- 
rit of 'the cherry-laurel | is entirely innocent when ap- 


plied to the eyes of theſe animals, becauſe they are 
hard to kill, and make a ſtrong reſiſtance to the 


action of the ſpirit, e it Is gies cp applied to the 


mouth. 

It ĩs true that I covered the eyes of two very ſmall 
guineapigs which weighed only three ounces each, 
with che fame ſpirit, and repeated the application 
of it mote than twenty times, but in vain: they had 
no ymptom of poiſon, and their eyes were free 
from inflammation, although they were very ſenſible 
of pain when 1 applied the ſpirit to them. 3 

But l thought it would be right to make ſome. 
experiments likewiſe on pigeons. I moiſtened a 


pigeons eyes ſeveral times with a piece of linen wet- 


ted with the ſpirit : after a ſhort time it vomited re- 
peatedly, and fell on its breaſt. The iris in the vi- 


'ciniry of the tranſparent cornea Was a little infla- 


1 che hes VE; and of its natural fize. 
I let 


2 ; ; , A 
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I tet fall ſome drops of the ſpirit on the eyes 
> another pigeon, keeping them on the. part for. 
more-than two' minutes; it was ſeized; with convul- 
fions,: and died in a few intent. Waden the _ 
being inflamed. _ | 

J put ſeveral drops of the Wide on one of ied eyes | 
of a third pigeon, keeping i it on for three minutes. 
The iris was niuch inflamed, as were the eyelids in 
a degree. A ſhort time after, the pigeon was ſeized 
with convulſions, and appeared as if dead. In a 
quarter of an hour, it recovered by degrees, and at 
length ſeemed quite well; however it fell afreſh into 
convulſions, appeared for a ſecond time as if dead, 
and very ſoon after revived again. T he iris of the eye 
to which I applied the ſpirit, was as red as if it had 
been injected, the pupil was immoveable and much 
enlarged: the iris of the other eye was likewiſe a 
little red, the pupil in its natural ſtate. After the 
_ animal's relapſe. and ſecond recovery, the pupil and 
iris were in the ſtate they were the firſt time; but af- 
ter the third attack, from which it recovered itſelf 
perfectly, the pupil became moveable like the other, 
the inflammation of the iris was much leſſened, and 
both pupils recovered their natual ſize. 

J let fall ſeveral drops of the ſpirit into the eye of 
another pigeon, and kept them there for ſeveral mi- 
nutes: the creature fell into convulſions, and could 
not ſupport itſelf. The iris was inflamed; that of 
the other eye was a little ſo, but infinitely 8 0 The 
, pigeon recovered by degrees, and I then 
iris immoveable, enlarged and inflamed}; 
M 3 | 


166 „ oO N T A N 4 


| was moveable i in the light, a little inflamed, and of * 
natural ſize. The pigeon fell inſenfible three times, 
and as often recovered, The pupils and rifles, 
which were affected as I have deſcribed, cane! to 
Weir en Rare in a 8 hours, 


Giri * the ſecond Dillon applied: to FZ — . 


98 was "natural to conceive that this ſpirit would 
kill ſtill more readily, when applied to wounds. 1 
made large inciſions in the legs of a pigeon, and in- 
troduced a great quantity of! it, but the er had 
no ſymptom of complaint. 7 


1. repeated this experiment on two other pigeons, 
xk) the reſult was the ſame, 


I applied a piece of linen wet with the Toi, to 

the wounds of two others, and left it there feveral 
minutes; the pigeons were not diſordered. | 

I wiſhed to ſee whether it would be as inactive, 

1— 650 applied to the pectoral muſcles. Having laid 

them bare, and wounded them in ſeveral places, I 

immediately applied the ſpirit, and fomented them 


1 wih linen wet with it. The Pigeon had not the 
{ſmalleſt complaint, ; 


Tc 


| On repeating this experiment « on three other pi- 
geons, the event was the ſame. 
I was on the point of concluding that the ſpirit of 
the cherry-laurel, in whateyer way it is applied to 
Pan 18 neither poiſonous nor mortal, although 


| it is h * lo when 7 5 on the eyes, or r applied to 
che 
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che eee The fivjculariry: of this — in⸗ 
duced me to continue my experiments, and chen 5 
convinced me that I had been deceiv en. 
I raiſed a large portion of the ſkin. of a pigeon's 8 
breaſt, and applied about an hundred drops of the 
ſpirit. A ſhort time after the pigeon fell! into con- 
vulſions, and died. wy: 1 
I laid bare the muſcles of the leg of another pi- 
geon, and wounded them in ſeveral places. I ba- 
thed the wounds repeatedly with the ſpirit, and kept 
them wet with it for eight minutes. The pigeon 
did not ſuffer during this interval, but two minutes 
after, fell on its breaſt and died. Arie 
I made _ a large opening in the ſkin of a Süss pig 8 
vl and made ſeveral. ſuperficial wounds in the * 
muſcles: I introduced at the ( opening in the ſkin,' a 
great quantity of the ſpirit, and that repeatedly'for 
ſeveral minutes. It was at firſt flightly convulſed, 
ſoon after it fell on its breaſt incapable of nn 
itſelf, and died in a very little time. a 
I laid bare the muſcles of a pigeon's breaſt, for a 
great length, and made ſeveral deep wounds in them. 
I applied the ſpirit in ſuch a way that it could not 
reach the ſkin, and renewed the application to the 
wounds more than thirty times, keping it applied 
for at leaſt twelve minutes. It at length vomited, 


then fell into convulſions, and died very ſoon after. 


It is an eſtabliſhed truth then, that the ſpirit af 
the cherry laurel kills when it is applied to wounds, 


although it is likewiſe true that it acts much later 


than 8 applied to the eyes, and mouth, and re- 
M4 " ceived 
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' ceived into the ſtomach, in which caſes a ſmaller 


doſe is deſtructive. It is very ſingular, and ſtill as 
certain, that the quantity which kills an animal, a 

: pigeon n for example, in the latter caſes, brings on 
no qa OY RO" at is i tc 
wounds. ' | 


„ of 70 third Diſtillation, 

| Ig gave half A reaſpoonful of this ſpirit to a large 
guineapig, which did not ſuffer ſenfibly from it; 
but three pigeons, to each of which I gave ſcarcely 

three drops, died; as did alſo three rabbits and 
four guineapigs, to each of which I gave a tea- 
ſpoonful, A large guineapig' and a large rabbit 
ſurvived however, after ſwallowing this quantity, 
although « cach of them was viſibly diſordered. 


Spirit of the Cherry-laurel of the third Diſtillation, 
made by mixing a quantity of decrepitated Sea Salt 
With the Spirit of the ſecond Diſtillation. 


This ſpirit has nts any ſmell, and is almoſt. 
inſi pid. I gave not quite a teaſpoonful of it to 
a pigeon, which inſtantly fell into convulſions, and 
died ſoon after. Two other pigeons died on ſwal- 

lowing a much ſmaller quantity; ſo that the fo 


8 


o M » 0 1 8% N. 169 


ſalt does not ſeem to have hanged the ame 
en of the e 44 
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Phlegm of the, third Diſtillation, with Rarity ej ther | 
| ſmell or alte. „ 
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bs 


* gave on drops. of this pblegrn to a pigeon, 
which did not ſuffer from it. . 
1 gave a teaſpoonful to a large guineapig'; it 
fell kn a moment into convulſions, but afterwards 
raiſed ĩtfelf and continued well. | 
I gave the ſame quantity to a guineapig 1 2 
middling fize, which felt no ill effects from it. 

I gaye a teaſpoonful to a very N Suineapig⸗ 
which continued well. 

I made a large guineapig Kane a e Ap) 
an half. It vomited a little "= ma but re. 
covered. 

I gave the ſame quantity to a ſmall guinespig: IF 
it fell inſtantly into convulſions, but thortly after | 
recovered itſelf perfectly. 5 

I gave a ſpoonful to a pigeon, which fell in im- 
mediately into convulſions, and died in lets 188 Sy 
a dn of an hour. 


Oil of. the | al _ nets | an 


It remained for me to examine 7 5 = of the 
cherry- laurel, and after having aſſured myſelf by 
reiterated | 
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reiterated experiments, that there is no effential 
difference between them, whether they are of the 
firſt, ſecond, or third diftillation, I did not think 
it neceſſary to diſtinguiſh them, and have therefore 
employed them bh. What was of the 
moſt conſequence to me was, to know whether 
this oil is likewiſe a poiſon, and if ſo, whether it 
is fironger or weaker than the ſpirit,” I ſhall on 
that account relate ſome of the experiments T* 
made with it on different animals, and which 
will Tuffice to decide as to its poiſonous” qualities, 
and to ſhow the frequent anomaliſms which reſult 
from the ſame ſubject. ME ITY; 

$$ miade a large rabbit ſwallow two drops of the 
$5: united with two drops of r It died 1 in a 
few ſeconds, lightly convulſec. 

I made a land turtle of a pound weight ſwallow 
about two drops of pure oil. Two hours after, it 
was become very feeble : in ſomewhat more than 
fix "hours it died with all the Ki bs ego of a loſs of 
irritability. © 5 
I gave a large guincapig four drops of the oil, 


from which 1 it felt no ill effects. 1 
I gave ſcarcely three drops to a pigeon, 1 which 
died in two minutes. T8 2.6 


1 made a large guineapig ſwallow half a tea- 
ſpoonful. It remained well for more than half an 
hour, but afterwards fell into violent convulſions, 
and died half an hour after. | e 
| ey 


4 4 > «+ 4 


on rorsoms, „ 
T 1 gave a pigeon a third of a teaſpoonful of this. 
oil; in a very little time it could not ſupport it- 
ſelf, and died in leſs than half an hour. 
I made a large guineapig ſwallow about fix 
drops of the oil mixed with forty drops of ſpring 3 
water. It immediately gave ſymptoms of uneaſi- 
neſs; had ſeveral reachings to vomit; but a ſhort 
time after became well and continued ſo . 
I gave a ſmall guineapig ſix drops with forty 8 
drops of water, It was very unealy ; but — 
fell, was convulſed, nor died. 2 
I made a frog ſwallow three drops, all in 1 55 
minutes it was quite dead: the heart ſtill preſei- 
ved its motion, and the feet ſtirred, on eee 
the crural nerves. 10 


This experiment was 3 on two other 5 
frogs with nearly the ſame conſequences. | 

Notwithſtanding the little conformity in all chieſs | 
experiments, we may conclude that the oil of the 
cherry-laurel is a violent poiſon, and kills both 
animals with warm blood, and thoſe with cold. 
We may determine it to be far leſs active than the 
ſpirit, and that accidental circumſtances, and a 
diverſity in animals, are ſufficient ' to prevent its 
noxious effects. It is very ſtrange that it kills an 
animal with cold blood much quicker, as we pave | 
ſeen, than one that has the l n. 


S G N T A N A 


O of the Cherry-laurel applied to the Mouth. _ 
I wied to ſee whether the oil of the cherry- 
N laurel, which is a, violent poiſon when received 
ito the ſtomach, would be fo too when only in- 
troduced into the mouth and palate, without enter- 
ing the oeſophagus. The experiments I have re- 
lated” on the ſpirit of the ſecond diſtillation, led | 
to a ſuſpicion that this may be the caſe. 
I made a piece of linen a little moiſt with ail : 
and introduced it into the mouth of a very ſmall 
guineapig. I prevented it from ſhutting its mouth, 
to avoid the linen's being compreſſed fo as to force 
the oil into the ſtomach. After keeping it in this 

ſtate for two 3 the animal was as well as 
before. 

1 repeated this experiment on -another ſmall 
emicicapig, and rubbed the inner part of the mouth 
ſeveral; times with the linen. The animal ſoon be- 
came very dull; but neither * nor was con- 
unge. f Fo 
I repeated this experiment on two other pretty - 
large guineapigs, neither of which diſcovered any 
fymptom of complaint : but. theſe experiments 
are not decifive, becauſe theſe animals are very 
hard to kill, and becauſe a greater quantity of the 
oil was perhaps neceſſary. I had recourſe then to 
Pigeons, which are ſo eaſily killed, 
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I. wetted a piece of linen with the oil, and intro- 
duced it into a pigeon's beak, an fuch a way that 
it could not reach rhe ſtomach ar even ann 
gus. The pigeon died faoh after. + 2 

I repeated this experiment on four ates, 

three of which died very ſoon. | The N Rad 

ſcarcely any complaint. 1 

I think that we may contiude thit the oil of Fr 
| cherry-laurel Ats as a poiſon, even when it neither 
touches the ceſophagus nor ſtomach; and that 
for this end it is ſufficient for it to be in con- No 
tact with the inner, part of the mouth. | 

The conſequences of theſe experiments are en- 
virely analogous to what we have ſeen above in 
making uſe of the . of the ene. 


9 , the . 0 N to Which” | 


We oan no longer doubt but that the oil of the 
cherry-laurel is a poifon, and a very violent one 
too, when taken internally. It now remains to 
know, whether it is a poiſon. when applied to he 

wounded parts of an animal. Experiments alone 
can decide this, and thoſe we have already made on. 
| the ſpirit of the ſecond diſtillation lead us to p- 
ſume, that it is likewiſe a poiſon in theſe circum- 
ſtances. 
I thruft a bit of wood dipped in this ok into 2 
| Pigeon's leg, and obſerving that after fifteen mi- 
nutes the creature was not diſordered by it, I took 
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it out, and introduced a great deal of the oil into 


the wound, which was very deep; the pigeon not? 


withſtanding, neither died, nor was convulſed. 
I made a wound in the body of a ſmall tortoiſe, 


towards its tail, and introduced the oil e ; the 


tortoiſe; was not "diſordered by it. 
I made a wound in a pigeon's leg, bathing - it 


ſeveral times with the oil, with which, put on linen, 


I likewiſe covered the wound. The e was 
not difordered by it. | 
I wounded the legs of a pigeon in N das 
and rubbed the wounds with 9 oil. It did not 
ſuffer ſenfibly. - 
The conſcquences of experiments on two othet 


' Pigeons, three rabbits, and four guineapigs, were 


the ſame, notwithſtanding that I did not ſpare the 


oil, with which I covered the wounds repeatedly, 


as I had done after wounding the muſcles of theſe 


animals. 


1 wounded the pectoral muſcles of 25 5 other 


pigeons, and covered the wounds with the oil; 
neither of the pigeons were at all diſordered by it. 


It appears beyond a doubt, that the oil of the 
cherry-laurel, which is a poiſon when ſwallowed, 


has not this quality when applied to wounds, of 


the parts at leaſt, on which I made my experi- 


ments: this is quite contrary to the nature of the 


viper's venom and other poiſons, which are in- 


nocent when ſwallowed; and deſtructive when ap- 


plied to wounds. If any thing probable can be 
advanced to account for this difference betwixt 
1 the 
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the at of the cherry. laurel, and che venom Ne ah 
viper, I do not ſee what can explain the variety of _ 
5 aloe in the former, on the different parts of an ani- 
mal; this is a very fingular circumſtance, and 
ha one would leaſt expect. I muſt however con- 
feſs that my experiments are not altogether deci- 
| five, although I made them on pigeons; becauſe 
I did not employ the ſame quantity of the oil, as 
I had done of the ſpirit. - I was! in want of this 
ſubſtance in the greater part of my experiments, 
and have not till now had conveniences to make it 
afreſh, Notwithſtanding this, it is ſingular that 
what is poiſonous when taken inwardly, ſhould be 
innocent when applied in a wah greater Want 
to wounds. 


4 15 dried in the . | 


2M n about two drachms of the oil of K de 
cherry-lauret in the ſun to dry, till about half was 
waſted; the refiduum was yellow, bitter, fragrant, 
and pungent. I gave about three grains of this 
in weight, mixed with twenty drops of water, to a 
pigeon, which fell a moment after, was convulſed 
_ violently, and died very ſoon. I repeated this ex- 
periment on three other pigeons, and the cenſe- 
quences were the ſame. It is therefore certain, 
that this concrete reſiduum is a ſtrong poiſon, and 


* 
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that the — part of it in the ſun, does _ 
at all deprive it of its hurtful qualities. 

The reſiduum of the oil of the 6 
dried an the ſun, is a true reſin; when precipitated 
from ſpirit of wine, by the means of water, it 1 
no longer poiſonous. 

It has been ſeen that the concrete part of the 6il | 
of the cherry-laurel expoſed to the ſun, is a 
firong poiſon. It does not diſſolve in water, but 
is cafily and perfectly diſſolved in ſpirits of wine, 
It is a reſinous ſubſtance then, which retains a de- 
teterious quality. To know whether it would ſtilt 
retain it, if diſſolved in ſpirit of wine, and preci- 
pitated by water, I threw a great quantity of dif- 
tilled water on this ſolution of it, and when it had 
funk in the form of a white farinaceous powder, I 
waſhed it in ſeveral waters. It had ſcarcely pre- 
ſerved any ſmell, but when put on the tongue, and 
chewed, it was ſtill pungent. I gave twenty 
grains of this ſubſtance, whilſt ſtill wet, to. a 
very ſmall guineapig, and as much to a pigeon ; 
neither of which either died or felt any ill effects 
from it. 

I. repeated this e e on two other guineas 
pigs, and the event was the ſame. It follows then, 
that this refin, after being diſſolved in ſpirit of 
wine, and precipitated by the means of water, bes 
comes innocent, although it preſerves in a degree 
its ſmell and pungency; and it appears that this 
ſmell which is left, together with the pungent 
and cauſtick quality, is not ſufficiently deleterious, 
| 4 to 


o M S O s. 177 


to kill, or produce any n derangemens in 
animals. 4 1 ba.” 


n Cberty- laure l. 


of made a guineapig follow, about thirty grains 
of this extract; it had no effect HB | 
I made the ſame trial on a rabbit, which felt as 
little. 88 


I gave about fifteen. grains to 2 pigeon, without 
any ſenſible effect. 
I repeated this experiment o on two han pigeons, 
with the ſame ſucceſs. We may infer from all 


theſe experiments, that the extract of the cherry. 
laurel 1 is quite innocent. 5 


Empyreumatical Oil. 


I made a guineapig ſwallow about twenty drops 
of the empyreumatical oil of the cherry-laurel ; it 
vomited ſoon after, but f. PR recovered . 
and continued well. 

I gave a ſmall pigeon twelve FRET of this oil. 
It vomited ſeveral tinies, was be. ahh but _ 
recovered. 2 8 

I gave about thirty grains to a rabbit. It vo- 
mited repeatedly, but was ſoon re-eſtabliſhed. 2 

e II. "XN a gare 
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I gave to two pigeons twenty drops each; they 
vomited ſeveral times, were very weak, but net- 
ther died nor were convulſed. Fa 
Two guineapigs and three rabbits had the ſame 
vomitings, but weuper of them died nor ſuffered 
a great deal. 

We may conclude from hence, that the empy- 
reumatical oil of the cherry-laurel, is rather an 
emetick, than a poiſon, fince it does not kill even 
the moſt delicate animals, although exhibited to 


them! in a very ſtrong doſe. 
From what has hitherto been faid, the following 


facts may be deduced. 

if, 44,908 _ 97205 * the cherry-taured is a 
poiſon.” 4 | | 
"2, That the oil of the eee e Ts is like- 


wiſe a poiſon. 


3dly, That the ſpirit of the dats, almoſt 
entirely deprived of its ſmell and | eng taſte, is 
likewiſe a poiſon. © | 

The . poiſonous qualities do not ſeem to con- 


fiſt. in the fragrant! and pungent particles, and this 


is further proved by the oil, dried, and afterwards: 


diſſolved in ſpirit of wine and precipitated from 

that menſtruum, which is ſtill fragrant and Pur 

gent 60 cle taſte, but is no longer a poiſon. 
Beſides, the dried oil is a true ond Ag; 


tinues to be a poiſon even in that ſtate. | The de- 


leterious principle then in this reſin 15 ee 
A Ü». ³˙· 0 
| I 1: As 
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As a little oil and ſome fragrancy remain in the 
ſpirit of the cherry-laurel, even when dephleg- 
mated, the deleterious principle of this ſpirit may 
be the ſame with chat of the oil, and that which i is 
found | in the relin. 15 | 1 
It is not beſides proved, that the oll is more 
powerful and active than the ſpirit. It bas not 
however appeared invariably ſo, when given to 
animals. i | | 
It is true that we b find the ſpirit of the cherry- 
laurel to be leſs active than before, when it is eva- 
porated, and reduced to a third, or deprived of i its 
moſt ſpirituous parts by diſtillation ; in this ſtate i It — 
has loſt a good deal of its original ſmell and taſte, ; 
which may be ſaid to contribute in a great meaſure 
to its poiſonous qualities : but on the other. band, 
after the oil. has been precipitated by the ſpirit of 
wine, it {till preſerves its taſte and ſmell, and is 
however no poiſon... 
So that after all theſe experiments, er pich en 
ing that they have been greatly varied and multi- 
plied, we are ignorant in what the poiſon of the 
| leaves of the cherry-laurel. really conſiſts ; we are 
1 ignorant of the mechanical action of this poiſop ; 
and we are ignorant on what part of an animal it 
acts, when, it cauſcs its death; we have notwith- 
| ſtanding learned by our experiments, and by the | 
N particulars we have related, many truths we had _. 1 
þ no previous knowledge of, and which we could | 
" not have divined: thus is the knowledge of man 
| always accompanied by ignorance. - We do not 
N 1 1 
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ſeem permitted to go beyond ſimple experiment, 
and it is to that alone that we ought to confine 
ourſelves. But how many caſes are there where 
either experiments are filent, or where we cannot 
ſucceed in conceiving any thing decifive from 
them ! 

What however deſerves our principal attention 
is, the ſeeing that this poiſon, when fimply applied 
in a very ſmall quantity to the eyes or to the 
inner part of the mouth, without touching the 
eſophagus, or being carried into the ſtomach, is 
capable of killing an animal in a few inſtants; 
whilſt applied in a much greater quantity to 
wounds, it has ſo little activity, that the weakeſt 
animals, ſuch as pigeons, reſiſt its action. 6 

This circumſtance appears to me a very parti- 
cular one, and deſerving of a further and very nice 
inveſtigation. I do not deſpair of an opportunity 
of returning to the ſubject, and ſhall then endea- 
vour to give a greater certainty and extenſion to 
my other experiments on this poiſon, particularly 
to that of injecting the water of the cherry-laurel 
Into the veins of a living animal. I found it quite 
innocent to the few animals on whom I tried it in 
this way in London, in ſmall doſes: this is very 
. from the action of the other Ae 23 


„ 


EXPERI- 


EXPERIMENMS 


ON SOME OTHER 


VEGETABLE SUBSTANCES. 


On the Toxicodendron. 


I WAS defirous of making a ſeries of experi- 
ments on the Toxicodendron, which the moſt ce- 


lebrated writers have in general regarded as a very 


ſtrong poiſon, although ſome modern naturaliſts: 
have not found it ſo to certain animals, But 1 
was forced to abandon my enquiries into this plant 


in the very beginning, having had the misfortune 
to poiſon myſelf three times ſucceſſively with the 
leaves of it. Thus have I dearly paid for my 


ſcepticiſm and want of precaution, in becoming, 


myſelf, the ſubject of my experiments, 


N 3 I began 


\ 
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I began by expreſſing the juice of the leaves, 
which I made ſeveral animals ſwallow; they neither 
died nor fell fick, although they ſwallowed a pret- 
ty large dog of it. I likewiſe gave it in the form of 
an extract, and this preparation had no more effect 
than the other; the perſon indeed who gathered the 
leaves, had a complaint which very much reſembled 
an eryſipelas, particularly in the beginning. Whilſt 
he detached the leaves from the plant, two very 
ſmall drops of their milk fell on the back of his 
hand. Three days after, two ſmall dark ſpots 
made their appearance at the place where the milk 
had fallen, and in three days more, his whole face, 
eyes, and neck, began to ſwell, becoming red and 
inflamed; as did alſo his breaſt, and hands. He 
had no fever, but was nevertheleſs obliged to keep 
his bed for upwards of fifteen days, and the epider- 
mis fell off by degrees in ſmall portions, cauſing a 
continual troubleſome ſenſation, at once of ſmart and 
. itching. It ſeemed to me very ſtrange that ſo fall 
a quantity of this milk ſhould occafion ſo extenſive 
and troubleſome a complaint, and that it acted ſo 
late. Other poiſons have no action when applied to 
the epidermis, at leaſt none that has been obſerved, 
I was inclined to think, I muſt confeſs, that it was 
an accidental complaint, arifing from ſome other 
cauſe. | 


* 


I was ſtill more conſirmed in this opinion, on ap- 
ins a great deal of this milk to the bared kin of 
ſeveral rabbits, guineapigs, and pigeons, after ha- 
ving made theſe animals ſwallow it mixed with the 
crumb 
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erumb of bread, and after T had at length applied it 
to wounds I had purpoſely made in the Rin and 
muſcles. I could not perceive on any of theſe trials 
and experiments, that it created the ſlighteſt incon ; 
venience to the animal. I was at length fully ground · 
ed in my perſuaſion, on letting ſeveral large drops 
of this milk fall on the hands of two gardeners, who 
indeed at the end of three days had the black ſpots 
IT have mentioned, but were not fick. I was no lon- 
ger afraid to make the ſame experiment on myſelf. 
I ſcarcely touched the back of my hand with a leaf 
of the toxicodendron which I had cut near the ſtalk, 
and could with difficulty perceive the ſkin to be wet at 
Un place where I had applied it. 0 
Three days after there appeared a dark pat and 
in three days more, my whole face began to ſwell, 
particularly the eyelids and tips of the ears. I ex- | 
perienced a terrible ſmart for fifteen days, and an 
intolerable itching for fifteen more; even the hands 
ſmarted and itched, above all betwixt the fingers, - 
which were become red, and were covered here and 
there with ſmall veſicles filled with a tranſparent and 
ſharp humour: I had no fever, but my pulſe 
was very quick. The ſkin of my face, particularly 
about the eyes and eyelids, was extended and filled 
with an aqueous fluid, and eaſily retained theprint of 
any thing that touched it. The epidermis fell off in 
ſmall ſcales, and I felt a moſt troubleſome itching 
through the whole proceſs of the diſeaſe. 


At the end of ſome days, and when I thoughr my⸗ Sp] 


{elf perfectly recovered, I was making experiments 
N 4 on 
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on the air of the leaves of the toxicodendron, and 
whatever precaution I took, could not avoid touching 
ſome of the leaves with my fingers; this was 1n the | 
parts where they had not been cut, and where there 
could be no ſuſpicion of there being any milk. Six 
days after, all the parts that had ſwelled the firſt 
time, ſwelled a freſh, although nat ſo violently, nor 
did the ſwelling laſt ſo long, My eyes and eyelids 
however gave me a great deal of pain, and got well 
| the lateſt, 

After an interval of twenty days, I wiſhed to ex- 
amine the air of ſome leaves of this plant, which I 
had cauſed to be got ready by another perſon, and I 
touched a few of the leaves when under water, In 
four days, my face and eyes ſwelled a third time, 
although not ſo violently as on the two firſt, 

It cannot be believed after this that the milk of the 
leaves of the toxicodendron 1s innocent when applied 
to the human fkin; but on the other hand, it is ve- 
ry ſingular, that an atom of this poiſon produces in 
a few days ſuch remarkable ſymptoms, and in ſuch 
remote parts, whilſt the juice and milk of the leaves 
are quite innocent to animals, as well externally as 
internally, and even when applied ta wounds, Its 
not acting on the two gardeners, was certainly owing 
totheir hands being extremely callous, and I did not 
think it proper to apply it to the parts where the epi- 
dermis was more delicate; this firſt trial was however 
ſufficient to aſſure me that parts which are become 
gallqus, reſiſt this poiſon. 


- 
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With the Oil of Tobacco. ; 


I made a ſmall incifion in a pigeon's leg, and 
applied to it the oil of tobacco, In two minutes 
it loſt the uſe of its foot. 

I repeated this experiment on another Pigeon, 
and the event was exactly the ſame, e 

I made a ſmall wound in the pectoral muſcles of 
a pigeon, and applied to it the oil of tobacco; in 
three minutes the animal could no longer ſupport 
itſelf on its left foot. | 

This experiment repeated on another pigeon, 
ended in the ſame way, | 

I introduced into the pectoral muſcles of a pi- 
geon a ſmall bit of wood covered with the oil of 
tobacco; the pigeon in a few ſeconds fell inſen- 
ſible. | 
Two other pigeons, to the nn « which I 
applied the oil of tobacco, vomited ſeveral times, 
all that they had eaten. 

Two others with empty ſtomachs, tren as 
above, made all poſſible efforts to vomit. 

I obſerved the vomiting to be the moſt conſtant. 
effect of this oil, and that the loſs of motion in 
the lower part of the extremity to which it was 
applied 
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applied was merely accidental. Not one of the 
animals to which I applied the tobacco died. 


Conſiderations on the Nerves in Diſeaſes. 


Let me be permitted to object for the laſt time, 
to the too great readineſs in the modern practice 
of phyfick, of having recourſe to the nerves, to 
explain the greateſt part of the diſeaſes incident 
to the human body. The ancients had ſcarcely an 
idea of this ſource of ſo many diſeaſes, to which 
. ſome of our moſt modern writers have even be- 
lieved that the whole of them ſhould without any 
exception be attributed. 

My doubts only relate to the too great extenſion 
that has been given to the functions of the nerves, 
in the diſeaſes of the human body; and I flatter my- 
ſelf that my arguments may make ſome impreſſion 
on thoſe who do not ſuffer themſelves to be carried 
away by hypotheſes which have moſt frequently been 


adopted, merely becauſe they have never been ſuf- 
ficiently examined | 
Hoffman in the third volume of his Medicine rati- 


onalis, aſſerts that all the diſeaſes of the human bo- 
: dy are nervous: and amongſt the more modern wri- 
ters, Muſgrave, a learned Engliſh phyfician, has 


ſupported the ſame opinion. The moſt moderate of 
the recent authors who have written on theſe diſea- 


ſes, have each according to his particular fancy or 
ſyſtem. 
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ſyſtem, either Gihihithed or ſwelled the catalogue 
of them, and it is very curious to obſerve that ſome 
take the ſame pains to exclude ſeveral diſeaſes from 
this number, which r do to | 6 them to de 
nervous. 
But I muſt firſt eſtabliſh ſome Gs A will 
ſerve to make me better underſtood in a matter in 
which there is ſo much confuſion and obſcurity. 
There is no organ in the living body, which may 
not be diſordered by internal and external cauſes, 
and afterwards give riſe to ſome diſeaſe. Hippo- 
crates and the other phyſicians of antiquity were well 
perſuaded that if any part of the human frame were 
diſordered, it might diſorder another part in conſe- 
quence; but they did not on that account believe in 
the conſenſus nervorum, nor in the nervous diſeaſes 
_ of the moderns, of which we have made mention in- 
this work. Fnppoerates was not ignorant of the 
power of affections of the mind on man, and how 
many diſorders and changes they are capable of cau- 
fing in the animal economy; all this I do not to deny, 
and theſe are not the nervous diſeaſes now under ex- 
amination. Befides, the nerves, as every one knows, 
are the inftruments of motion and ſenſation in ani- 
mals, and it is on them that the moſt noble functi- 
ons, and thoſe the moſt neceſſary ko life, depend. 
It cannot then be doubted but that many diſeaſes are 
nervous, and that the nerves are in many caſes che 
ſource of very great derangements. But if this can- 
not be doubted, let me aſk phyſicians what are the 


certain ſymptoms by which to diſtinguiſh a diſeaſe 
purely 
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purely neryous; let me aſk why it may not be fifns 
ply a diſeaſe cauſed by the groſſeſt humours, and 
how they contrive to know that the nerves are imme- 
diately attacked in the derangements of the animal 
economy, which they with to attribute entirely to 
them. I do not take upon me the phyſician, but I 
have heard ſeveral very ſkilful ones ſay, thattheſymp- - 
' toms of nervous diſeaſes are for the moſt part equi- 
vocal and deceptious. 

The moderns have formed a claſs of motions, and 
of fympathetick diſeaſes, availing themſelves of the 
motions of ſneezing and of the iris. We know 
that the famous anatomiſt Meckel, thought that he 
explained ſneezing, by the ſhocks ſuſtained by the 
olfactory nerves, which proceed from the optick 
nerve, which ariſes from the maxillaris ſuperior, 
from which is derived another nerve, which in 
conjunction with a branch of the ſixth pair, forms 
the intercoſtal. Meckel, then, aſſerts that the ſhocks 
ſuſtained by the olfaftory nerves, ought neceſſarily 
to communicate themſelves to the whole of the 
intercoſtal nerve, from thence conſequently to the 
phrenick, and to all the muſcles of the neck, back, 

and loins. In fact, true ſympathetick motions 
ſhould be the conſequence of mechanical ſhocks 
ſuſtained by all the nerves, and by the communi- 
cation of their organs, and it is thus that the beſt 
phy fiologiſts have conſidered it; but theſe two mo- 
tions of ſneezing and of the iris, are purely volun- 
| | tary 
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tary (a), not organical, nor ſympathetically ner- 
vous, and are not produced by external ſhocks, as 
anatomiſts in general have hitherto believed. It 
will ſuffice to read on this ſubject, my work on the 
motions of the iris (b), to be perſuaded of it. Ar 
leaſt I think I have- produced both evidence” and 
demonſtration on this very obſcure ſubje&. 
Beſides, theſe pretended ' nervous ſympathies are 
ſupported on a principle, the falſity of which has 
been demonſtrated by experiment: if you irritate 
a nerve, you communicate its motion to the 
branches it throws out above the part ſtimulated, 
and it is on this account that the great Haller, when 
he became a more {Killful anatomiſt, and a nicer 
obſerver, either doubts, or openly denies the pre- 
tended nervous ſympathies he admitted in his youth. 
VUndoubtedly no one will ſay that theſe motions are 
nervous and ſympathetick, becauſe the mind in pro- 
ducing them; employs the nerves, which are the 
organs of motion and ſenſation. This is not the 
opinion of Meckel, nor of thoſe who explain theſe 
motions in a way different from mine. 5 
There are phyficians who account for all theſe. 
nervous diſeaſes, by ſuppoſing that the nerves are 
become hard, dry, and tough: others on the con- 
trary, believe them flaccid. and relaxed in theſe 
caſes. 1 _ "OP found,” ſays the * 


2 The ae! in which the authour wiſhes the ol dns 


to be underſtood, may be ſeen in the work cited below. 
O Printed at Lucca. | 
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Weprheare, 12 com however eaſy it may be to ima; 


* gine a cauſe. for a diſeaſe in explaining it, it is 
60 afterwards as difficult to prove that this cauſe is 
< real, and to be fully perſuaded of it.“ 5 

Let not thoſe who favour the ſyſtem of nervous 
diſeaſes, object that the nerves accelerate and re- 
tard the motion of the blood in a thouſand caſes, 


as is ſeen in fear, pleaſure, and in ſo many other 


conditions. It is true that we-cannot deny but 
that, after theſe affections of the principle of ſenſa- 


tion take place, we obſerve changes and move- 


ments in the living body, which were not obſerved 
before; but this is not ſufficient to aſſure us that 
theſe changes are brought about by the nerves 
alone, and that they act immediately on the blood 
veſſels. The celebrated Haller, completely ſkilled 
in anatomy, was of opinion, -as is ſeen in his excel- 
lent treatiſe, ©* De Imperio Nervorum in Arterias,” 
that theſe veſſels were bound by nervous rings, 
with which he found the arteries provided in ſeve- 


ral places. But as he was alſo a great experimen- 


ter, as well as an excellent anatomiſt, he ſoon 


abandoned this hypotheſis, which is contradicted by 
_ oecular demonſtration. A nerve, in whatever way 
it is ſtimulated, is not ſeen to contract, even with a 


microſcope, and the minuteſt blood veſſels are not 


obſerved to ſhrink or oſcillate when irritated by a 


mechanical ſtimulus; neither does anatomy con- 
vince us that there are nervous and muſcular 
fibres in theſe minute veſſels, which therefore ſeem 
| to 


- 


to bg. deftrars. of all the 1 of animal. 
motten. 1 

1 we Frequently ſee perſons 1 con- 
vulſed, without fever, or any ſenſible change in the 
pulſe: it is true that the contrary is ſometimes 
obſerved, but phyſiologiſts know that in convul- 

ſions, the motion of the blood may be accelerated 
by the contraction of the muſcles that force it from 
the veins into the heart. The celebrated Spalan- 
zani has obſerved, that the ſpinal marrow of frogs. 
may be irritated, without aKelerating the motion 
of the blood in the meſenterick veſſels of theſe ani- 
mals. I have tried this experiment on ſeveral other 
ſpecies' of animals, both with cold and Warm 
blood, and have always found the event to be the 
ſame ; ſo that the nerves appear to have no imme- 
diate action either on the veins or arteries, not- 
withſtanding it is true that the paſſions of the 
mind excite very violent diſorders 1 in the e 


economy. 


The derangements I have mentioned, 1 it 
is true, after certain ſenſations have taken place in 
the animal; but this does not prove them to be 
derived from the nerves, and chat the nerves have 
an immediate action on the organs that are in theſe 
caſes diſordered. It is likewiſe true, that the fol- 
lowers of Stahl, wiſhing to eſtabliſh a general prin- 
ciple which might be applied to all the motions; of 
the living machine, as well in health as in ſick- 
neſs, have had recourſe to the mind, as the prime 
OT of the waar animal economy : Ido not 

3 pretend c 
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pretend to combat the exiſtence of the nervous 
diſeaſes in Stahl's hy potheſis, according to which 
all the animal motions are to be regarded as purely 


nervous, and all the derangements excited in any 


way whatever in the animal economy, as nervous 
diſeaſes. Nervous complaints are the immediate 
conſequence of ſhocks which the nerves may have 
ſuſtained, or of extraordinary affections excited in 
the principle of ſenſation ; and I here principally 
confider the firſt claſs of theſe diſeaſes. We ſee 
indeed that BoerhaaveSadmits of nervous diſeaſes, 
although he afterwards taxes Stahl's ſyſtem with 


falſchood. Haller himſelf is of the ſame opinion ; 


and the two moſt modern authours who have writ- 
ten on nervous complaints, De la Roche and Tiſ- 
fot, do not hefitate even to reje& the more rational 
ſyſtem of the learned Engliſh phyfician, Whytt, 
on the principle of animal motion, and both of 
them notwithſtanding give a greater or leſſer ſup- 
Port and extenſion to nervous diſeaſes. 

In a word, I do not believe any one will aſſert, 
that any motion whatever, any accidental and ſe- 
condary derangement, is a true nervous diſeaſe, 
becauſe it ſucceeds to a ſenſation excited in the 
mind. In this caſe it muſt likewiſe be ſaid, that 
the agitations which are cauſed by fear, pleaſure, 
and grief, are nervous diſeaſes: thus, for example, 
a laborious and painful reſpiration, which renders 
the dilatation of the thorax neceſſary, will be a 
nervous diſeaſe, notwithſtanding there is no affec- 
tion of the nerves in this caſe, and that the phyſi- 


cian 


* 


cian TY not certainly ſeek to apply a remedy 
to an, organ, which was not abſolutely injured. | 

1 have pointed out in ſeveral parts of this work; 1 
that there are poiſons, which when applied imme- 
diately to the nerves, do not occaſion any complaint 
in a living animal. I have likewiſe pointed out 
that theſe poiſons when introduced into the blood, 
without touching any ſolid part, ſuddenly bring 

on violent convulſions, and the moſt decided ſymp- 
toms of what are believed to be nervous affections. 

have ſhown, that when the wounds of 

re envenomed with theſe poiſonous ſub- 
ſtances, the animals are ſeized with all the wh 40 
toms of nervous complaints. 

On another hand, I have already d it appear, | 
that convulſions may be excited in animals, with- 4 
out the nervous ſyſtem being in the leaſt affected, "0 
and that the want of an equilibrium in the ſtrength 
and in the humours, is ſufficient to produce the 
moſt violent convulſions in the muſcles (a). 

Here are then all the ſymptoms of nervous diſ- 
eaſes, without the nerves having any ſhare in them; 
and we ſee at the ſame time, that theſe contractions Y 
are excited even when the cauſes of them only 
ſeem to act on the humours of the animal, and 

whilſt theſe cauſes are found innocent and. inef- 
fectual to the nerves, in whatever -way' they are- 
applied to them. It is not ſufficient then to ſee . 


(a) See the firſt part of my work on the ee of the iris, ; 
quoted above, | 
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all theſe ſymptoms, to enable us to pronounce 
with certainty, that the diſeaſe is purely nervous. 

But there is an argument which ſeems to leave 
no refuge to the moſt prejudiced and moſt obſtinate 
{keptick. It is obſerved in regard to the motions, 
as well involuntary as ſpontaneous, which are 
wrought by the nerves, that if you ſtimulate the 
' nerves which are carried to the organs of theſe mo- 
tions, the latter will conſtantly and neceſſarily fol- 
low. This is a general law for all the muſcles and 


nerves, in all animals, and admits of g exception. 


It becomes then a certain law, a ſue principle, 


and an infallible criterion of the nature ex theſe 
motions. 

The heart, of all Uebe is the organ firſt af- 
E fekted in the paſſions of the mind and in nervous 
affections; and it is on this firſt change, that a 
number of others which accompany it depends. 
Let the breaſt of an animal with cold blood be 
opened, (this experiment is ſubject to leſs uncer- 
tainty in theſe animals than in thoſe with warm 
blood, on whom the effect is however the ſame,) 
and let the nerves that are ſent to the heart be 
ſtimulated, in any way whatever; it will not on 
this account quicken its contractions if it is in 
motion, nor will recover its motions if it is at reſt, 
although it is ſtill in a ſtate of contracting on the 
leaſt ſtimulus offeredto its fibres. It is in vain that 
long pins are introduced into the vertebral canal, 

and that the ſpinal marrow and brain are mangled, 
the heart continues ſtill} inſenfible, The nerves 


then 
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- then which are carried to the heart, are in no way the 
organs of motion in this muſcle, although they are 
certainly ſo in all the others. They can therefore 
never cauſe any ſenſible change, however the „ 
mal may be affected. The experiment is certain, 1 
and the conſequences of it direct (a), and it would A 
be a downright contradiction, that the motions of the | f 
heart ſhould be brought about by the nerves, whilſt 
the latter are not capable of exciting theſe motions, | 
as has been experimentally demonſtrated. 

It cannot then. be advanced with certainty: that 
the changes in the heart which uſually accompany 
the affections of the mind, are wrought by the im- 
mediate channel of the nerves, and not otherwiſe; 
and the only inference which an unbiafſed philoſo- 
pher can draw from all that we have ſaid is, that 
we are ignorant through what medium, and by 
what mechaniſm, the affections of the mind influ- 

ence the heart. 

It may perhaps be ſaid that the ſenſu tive principle 
in the animal may make certain impreſſions on the 
nerves, which mechanical ſtimuli cannot imitatez ' A} 
but this ſuppeſition is contradicted by daily experi- 
ence, fince the leaſt ſtimulus te a very ſmall nerve at 
the extremity of a muſcle, is ſufficient to give it 
motion: this is a demonſtrated truth which has ne- 
ver been contradicted by obſervation. 


{a) This important truth has Ft PR WER By the abther 
in his treatiſe on Animal Phyſicks, Volume. 1 & P- 92. publiſh- 
ed in Italian in Florence at 1775. | 
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It may be oppoſed that the experiment of the im- 
mobility of the heart to the ſhocks that are given to 
the nerves, is contradicted by ſeveral of the moſt. 
Famous naturaliſts: there is no other reply to this 
than the recurring to experiment. Any one in 
doubt, may eafily ſatisfy himſelf by taking a frog 
and, after opening its breaſt and cutting off its head, 
wait till the heart is ſtill, or moves but ſlowly, to 
render the experiment more deciſive, and then thruſt 
A pin deep into the ſpinal marrow: he will ſoon ſee 
the event, Care muſt be taken not to leave the frog 
to itſelf, but to ſecure the feet well, otherwiſe there 
will be a riſk, amidſt the violent convulfions that 
will be excited in all the other muſcles, that the 
heart itſelf may be agitated, and cauſed to move in 
quite another way than by the action of the nerves, 
This is undoubtedly what has deceived ſo many good 
anatomiſts, who have believed that this motion was 
occaſioned immediately by the nerves. I refer my 
readers to the experiments related on this ſubject, 
in the work cited above. | 

It is in my opinion then, a matter demonſtrated 
by the fulleſt evidence, that no motion of the heart 
can be in any caſe brought about by the medium of 
the neryes, although the heart is, of all the muſcy- 
lar organs, the moſt ſuſceptible to the affections of 
the mind. Some grounds may after this be permitted 
me for doubting that whilſt the motions of the heart 
are never influenced by the nerves, thoſe of the other 
muſcles are invariably cauſed by their immediate 
action. 
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A thouſand like arguments may be brought in fa- 
vour of the hypotheſis of the nerves; but they are all 


indirect, and only prove that a ſenſation in a living 
animal, is followed by a motion in its body: this is 


not yet ſufficient to demonſtrate that the effect has 
been immediately produced by the action of the 
nerves. Fear retards or quickens the motion of the 


heart; and yet, as has been ſeen, the nerves have no 


immediate action on that organ, notwithſtanding it 


be true that this change is | the e . of a 
ſenſation. 2 


The learned alias in French, {a) of che new 


edition of Whytt's Engliſh publication on nervous 
diſeaſes, introduced in the 1 51ſt page of the firſt vo- 
lume, a note againſt his author, which ſeerns to me 


{6 very appoſite to the preſent ſubje&, that I give it 


entire. Whytt had maintained that hyſterical diſ- 


eaſes, (or rather their ſymptoms) and the hypochon 


driacal diſeaſes of men, were in effect the ſame; and 
that both of them were ſimply nervous. The tranſ- 
lator obſerves in his note that this is a ſure me- 
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thod to confound and perplex.” He adds that 
the ſymptoms Whytt has related, are effects 
which in a greater or leſs degree are common to 


all diſeaſes. There is not any one in which the 


nerves are not affected; but the buſineſs of a 
phyfician confiſts in knowing, as well as he can, 


the cauſe of the diſeaſe. It is certain then, that 


three fourths of the diſeaſes of women have their 


origin in the matrix. The ancients were therefore 


(a) The tranſlation was printed at Paris in 1777. 
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not miſtaken when they beſtowed the epithet of 
e hyſterical, on thoſe diſeaſes in women in which 
the 1 diſplay the noms number of ſymp- 
66 toms.” . 
Several ſubſtances are announced in the Materia 
Medica, as nervines, becauſe they are ſuppoſed to 


have a benign influence on the nerves. For my 


part, I believe it would be very difficult to prove 
clearly, that a remedy has an immediate action on 
the nerves, and not on the other parts of the body. 
I do not mean however to ſpeak here, of certain 
ſubſtances which, being capable of diſſolving, cor- 
roding, and gnawing the nerves, have affuredly a 
true immediate action on them. It is true, that 
ſpirituous ſubſtances applied to the noſtrils, 
ſeem to act inſtantly on the nerves, and in a very 
different way; but it muſt be conſidered, that they 
not only cauſe a fimple mechanical percuſſion on 
the pituitous membrane, but excite a particular 
ſenſation in the animal organization. The natural 
light of the ſun, in whatever way it is applied to 
the body, is quite innocent, and is not felt by it; 
but meeting in ſudden contact with the eyes, 


may make ſuch an impreſſion. on them, as to cauſe 


a violent pain, and even tears. The eye alone is. 
ſuſceptible of the impreſſions of light, and the 
other parts, although endowed with ſenſation. and: 
life, are inſenfible to it. The difficulty then I have 


juſt mentioned, only proves that a ſtronger pereuſ- 


ſion on a determined organ, excites a ſtronger and 
quicker en in the animal machine, than a 
weaker 


pow 
* 
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nothing in favour of the hypothefis of the nerves. 


But who can aſſure us that the particles of ſcents 


may not penetrate, even in a few inſtants, through 
a quite porous body, filled with canals and fluids 
inceſſantly in motion? 


I know it is commonly believed that opium pro- ; 


duces. effects, when introduced into the ſtomach, 
which are not obſerved when it is applied to the 
other parts of the body. But who again will here 
aſſure us, ſuppoſing it an inconteſtible fact, that 
certain juices which are only found in the ſtomach, 
are not requiſite to detach the moſt active parts of 
this ſubſtance, and that this viſcus does not contain 
very fine veffels or porofities,, proper to receive 
them, which are not found eMewhere? I am not 


ignorant of its having been aſſerted, that opium, 


when it is immediately applied to the neryes, pro- 


duces a'palſy of the muſcles : but I recollect to 


have ſeen ſome years ago, a diſorder of this kind 


clearly occaſioned by the ſpirit of wine in which 1 


diflolved the opium, fince it did not enſue when 1 


tried it diſſolved in water. This circumſtance. ap- | 


pears to me ſo intereſting, that I ſhall not fail to 


repeat the experiment at my leiſure, particularly 


weaker one, Which is altogether natural, and argues 


— — 


as the authority of Monro, who' has found 1 


contrary, may be oppoſed to mine. 8 
There are in the living body W we are 
yet ignorant of, unknown powers, and latent prin- 
eiples. We ſee the neceſſity of admitting them, 
but we are ignorant of their nature and mecha- 
. | | O 6 niſm. 
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niſm. If it is a misfortune to be in the dark as to 
a truth, it is a ſtill greater one to ſubſcribe to an 
errour. We do not attempt to draw erroneous 
conſequences from things we are ignorant of; 

but a miſtake neceſſarily leads us into many others. 
It is much better then to be een of a truth, 

than to admit an errour. 

I have frequently, in many parts of this work, 
ſpoken of the influence of the nerves in diſeaſes. 
T have faid too little on this ſubject, in proportion 
to its importance, and certainly a great deal too 
much in a work that has quite another object in 
view; but I could not refiſt the evidence my ex- 
periments held out to me. They have led me, in 
ſpite of myſelf, to make ſome applications to cer- 
tain phenomena in the animal economy. 

I do not pretend here to undeceive thoſe who 
are prejudiced in favour of a principle which ſup- 
plies all the wants of a ſyſtem of medicine, with a 
readineſs proportioned to the uncertainty and ob- 
ſcurity of that ſyſtem; and I am not to learn that 
it is a great help to thoſe who profeſs. it. The. 
character of obſcure and indeterminate hypotheſes 
is, that they adapt themſelves to every thing, be- 
cauſe they are capable of being modified accord- 
ing to particular caſes ; but this is exactly what 
ought to make them ſuſpected. | 

I ought however to make an exception here in 
_ favour of ſeveral very ſkilful Phyſicians, who have 
| Frankly acknowledged that my experiments render 
; the nature of neryous diſcaſes in 1 general very ſuſ- 


ee. 
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pected. I ſhall ſele&t Grams the names 3 many 
others, that of the celebrated Engliſh phyſician Sir 
Robert Pringle, who told me that he had never too 
great a belief in nervous diſeaſes, and that for the 


future he md. Au: leſs faith in them than 
ever. 


I repeat that 1 will not 8 a8 the. great Albi- 
nus has done, but that the nerves may in general 
be the organs of ſenſation, or of motion, in ani- 
mals : this would be. going too far; but it may 
be doubted that all the motions we obſerve i in ani- 
mals depend immediately on the nerves, and, that 
the ſubſtances which have excited them, as has 
been ' pretended of the venom of the viper, the 
ticunas, and the cherry laurel (to oppoſe the action 
of which all my reflections ultimately tend) bave 
immediately acted on the nervous ſyſtem. Neither 
can it be denied, but that when the principle of 
ſenſation is affected, a thouſand diſorders in the 
animal economy enſue, any more than it can be 
affirmed that the nerves can be acted on with im- 
punity; but it does not yet follow from this, that 
. all the diſeaſes commonly aſcribed to the nerves, 
are owing to the nerves alone; that they may not 
rather depend on the humours ; that both medi- 
cines and poiſons act immediately on the nerves ; 
and laſtly, that the nerves (it is to this that I prin- 
cipally confine myſelf) have an unmediate action 
on the other ſolids. | 

Irritability ſeems independent of 00 in an 
animal; and there is beſides nothing which de- 


monſtrates 
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monſtrates that the Abet are only eapable of 
moving by the action of the nerves. The prin- 
_ riple of ſenſation and the nerves, may have agree- 
ments with the blood and other humours, which 
we are yet ignorant of, and theſe humours, more 


or leſs changed, may exert their influence againſt 


the folid parts of an animal. It is permitted to 
© ſuppoſe every thing, rather than to refiſt a direct 


und luminous experiment. It is permitted, when 


we are about to eſtabliſh a truth, to imagine a 
new conſtruction of parts and of organs, and to 


fſurmiſe new agreements. But to invent a new 


conſtruction, and to admit unknown agreements, 
in ing an hy potheſis, is building the en- 
chanted palaces of Arioſto, for the Do Ry of 
"oper A and Alcine. RIO 
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On the Reproduftion of the Nerves. © © 


TE knowledge 1 had acquired the] true firue- 


ture of the nerves, and of the primitive cylinders 
of which theſe organs are formed, as will be, ſeen 


in the following treatiſe, made me 'defirous of ap- 
plying this knowledge to the animal economy. 
During my ſtay in London, I did not fail to exa- 
mine the muſeum of the celebrated Dr. Hunter. 


Mr. Cruikſhanks, a young man very promiſing in 


the ſcience of anatomy, and diſſector to the Doc 


tor, there ſhowed me a. glaſs, in which he told me 
was preſerved a reproduction of a dog's nerve, one 


of the eighth pair, which he had cut. The cir- 


cumſtance appeared to me altogether. new, 2 


deſerving the utmoſt attention. hy" > 
| _ Ho | 
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. He added, that the nerve had been cut if tlie 


living animal, and that he had removed a por- 
tion about an inch in length; and indeed, for the 
ſpace of about an inch, it appeared very different 


from what it was in all the other parts. It was 
much enlarged, quite irregular and uneven, and 


ſeemed formed of a different ſubſtance from the 
reſt. 

On ſeeing this preparation of Mr. Cruikſhanke', 5 
I had two reaſons for doubting the truth of the 
fact. One was, that I had never obſerved in any 
one of the experiments I made at Paris on the ve- 
nom of the viper, a true reunion of parts in the 
ſciatick nerves, which I had ſo often cut. The 
other, that in the nerve in queſtion, there might 
yery well be a reunion of one part to the other, 
but not a true reproduction of the two extremi- 
tics, ſo as to form a fingle nerve as it was be- 
8858 9 „„ | 

"Theſe ſuſpicions made me dec of a particular 
converſation with Mr. Cruikſhanks, during which 
J aſked him, amongſt other things, what was Dr. 


Hunter's opinion on the ſubject. He told me in- 


genuouſly, that the Doctor did not perceive a real 
reproduction of the nerve in theſe experiments, 
and ſuſpected very ſtrongly, from the great dif- 
ference betwixt the external ſtructure of the part 
cut, and that of the other parts, chat it was not the 


* cafe. I then underſtood from Mr. Cruikſhanks, 


that he had at different times, in the ſpace of 
eighteen or twenty days, divided the two nerves 
Fw | 5 ef of 
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of the eighth pair, and the two intercoſtal ones, in 
the ſame animal, and that they all ſeemed to o be __ 
equally reproduced. e , 
It is beyond a doubt, that the cut extremities 
of the eighth pair, and of the intercoſtal nerves, 
are capable of reuniting, although a part of them 
be taken away, and Mr. Cruikſhanks' excellent ex- 
periments demonſtrate it in ſuch a way, that it . bo 
cannot be doubted a moment; but it is not yet 

certain that theſe nerves return to their prior ſtate, 

by forming a continuance of a true nervous and 
medullary ſubſtance, and continue to perform their q 
uſual functions. This. abſolutely remains to be 
proved. It is true, that a continuance of life in 
the animal, after the nerves have been cut, as well 
as there being no ſenſible change in the operations 
of the heart, leads one to ſuſpect that the eighth 
pair of nerves has been truly and full reintegrated; 
but as it has not been yet proved that the nerves 
are abſolutely neceſſary to the motion of t heart, 
and as it is known that this viſcus receives nerves 
from other parts, it is to be doubted, whether this 
ought to be regarded as a true renewal of the 
nerves, or ſhould be only deemed a fimple union 1 
of parts, brought about by the means and inter- | 
poſition of an heterogene ſubſtance, eompoſed of 

the cellular membrane. My obſervations on the 
ſtructure of the nerves enabled me to aſcertain 

with certainty, whether they are really reproduced 

or not, and this has engaged me to make ſeveral” 
experiments on the ſubject. I preferred rabbits, 
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às the moſt convenient for ſuch trials, and eaſily 


to be procured. I deſtined a great number for 
the cutting out the ſciatick and crural nerves, 
many others for that of the eighth pair, and ſome 
for that of the intercoſtal and eighth pair to- 


| ere | 


In fix rabbits, I n cut - the right ne 
nerve; and removed a portion of about ſix or 
eight lines in length, in ſix others. Some of them 


lived cighteen or twenty days, and others died in 
the ſpace of four or ſix. Others lived ſo as to en- 


able me to examine the nerves I had cut, at the 


end of thirty days or more. 


I could not perceive the ſmalleſt appearance in 


| tay of theſe animals, of a nervous reproduction. 
In all of them the extremities were as ſmooth and 
even as when TI firſt cut them. The nerves. were 
in every part white, and neither thickened nor un- 
even. Ina word, I had the fulleſt aſſurances that 


in the Himals 1 had employed, there: was no re- 
Production of the nerves. 

1 muſt obſerve here, that 1 might eaſily . 
been deceived in two particular caſes, had it not 
been for the knowledge I had acquired of the 
ſtructure of the nerves and muſcles. In one of 
theſe I had ſimply cut the ſciatick nerve, in the 
other I had removed a portion of it of about fix 
lines in length. In both I could not diſcover the 
two extremities of the nerves, and I found them 


perfectly covered and bound together with a ſub- 


ſtance i y cellular and partly fleſhy. What was very 


TH | ſingular, 
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3 the more I removed this ſubſtance with 
a ſcalpel, the more the union and reproduction of 
the nerves ſeemed to be really brought about. 
But the microſcope ſoon freed me from this ſuſ⸗ 
picion, and I at length found that this ſubſtance 
Vas not formed of the primitive nervous cylinders 
of which I ſhall ſpeak- 1 in the enſuing treatiſe, but 
of a cellular membrane, and of F Ren 
cylinders. . 5 

The obſervation of thats Jeter particulars made 
me ſuſpect that the intercoſtal nerve and that of 
the èighth pair, had only preſented an apparent re- 
production, becauſe in all the caſes where I had cut 
the ſciatick and crural nerves, there was not the 
ſmalleſt appearance of a reunion or rope 
of the parts, ; 

Tis true that the evnbient relle = this ani- 
mal may prevent a reunion of the divided neryes 
in theſe caſes ; but the two extremities of them 
ſhould at leaſt appear a little changed and rounded, 
as happens in all the parts where there is a repro- 
duction or reunion, after their being cut. | | 

But it till belongs to experiment to decide ; | 
and we muſt not form conjectures where that can 
be recurred to. | 


I cut one of the eighth pair of nerves in a dozen - 


rabbits, and in a dozen others removed a portionof it 


of fix to eight lines and more in length; in theſe laſt 
I alfo removed an equal portion of the intercoſtal 
nerve. One of the firſt died in four days, two of 
pra ſrennd in three, we a third in eight. Thoſe 
F | wud 
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which" Nied had no perceptible Complett 1 
and ate as uſual a ſhort time after the operation. 

In ſome of theſe rabbits, I cut at the end of 
twenty flye days the other nerve of the eighth pair, 
and in ſome others removed a portion, as well 
L the nerve of the cighth pair as of the intercoſ- 

Of fix of theſe 1. three died in a few 
wo | 

This is not the 1.5 to give a detail of all I 
obſerved in theie animals ; I ſhall for the preſent 
content my ſeif with relating a few general obſerva- 
tions. | 
In two of them I could obferve no change in the 
divided nerves, although I examined one at the 
end of cighteen days, and the other at the end of 
twenty-ſeven. In a third I obſerved that the cut 
extremities of the nerve had changed their ſhape and 
colour, but there was no true reunion, nor apparent 
nervous reproduction. 

In a fourth, which died twenty-three days 156 | 
the operation, the extremities of the nerves were a 
little elongated in a conical ſhape, but were not 
united : there was indeed a flat membrane betwixt 
the ends of the nerves, which united them imper- 


fectly. In all the others where the nerves had 


been fimply cut, the parts ſeemed to be united, 
had changed their colour, and were thickened, 
They were in general covered with a cellular mem- 
brane, enlarged, and a little red. 

As to the nerves of which I had removed a part, 


there was a reunion which likewiſe ſeemed to be 
cauſed 


* 
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equal, and full of blood veſſels. The cut extre- 


] mities of the nerves were 1 whiter than in 2 other 
part. * 0 


F ſought fot the ſpiral form of the nerves in chefs | 


reproduced and unequal parts, and although I 
thought I diſtinguiſhed iu in a greater or leſs degree, in 
more than one, the white ſpires or bands {a), 1 | 


could not however diſtinguiſh them'from one extre- 


mity of the nerve to the other, ſo that I was uneer- 
tain whether the part reproduced was not rather cel- 
lular than nervous; neither could I aſſure myſelf by 
cutting the cellular membrane, a part of which I 
likewiſe removed, whether the primitive nervous 
eylinders really paſſed from one part of the nerve to 
the other, although I ſaw them extended through 
this reproduced cellular membrane. I confeſs that 
I had not all the conveniences neceſſary to render me 
certain in ſo important an enquiry, and which 1 
found at the ſame time a very difficult one. 

All that 1 can ſay with certainty is, that the cut 
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Eauiſed by A cellular ſubſtance much ſwelled, un- 


1 


WY of the nerves are prolonged, that they alter | 


their ſhape and colour, and that they are united by 
a ſubſtance _ betwixt them, which 1s a prolongation 
of the cellular membrane itſelf belonging to the two 
cut, parts of the nerves: The winding cylinders and 
blood veſſels paſs from one part to the other, and 


(s) It will be ſeen in the following Sbatiſe, FED. this ſpi- 


ral ſhape | or theſe white bands are, of which mention is here 5 


made. 
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there is m union of the whole, as if the cellular coat 
of the nerves, which is much thicker and more 
unequal than in the reſt of the nerve, was quite 
entire. ; 

The difficulty of eſtabliſhing by immediate and 
ocular demonftration, whether in the above cafes 
the nerves are really reproduced, or are fimply faf- 
tened together by a cellular membrane, made me 
redouble my attention, and multiply my experi- 
ments. 

I do not think I am wrong in advancing at this 
time, as a certainty, that a like reproduction of the 
nerves may take place; although it cannot be al- 
ways demonſtratively proved, and perhaps is not 
always brought about, although the nerves feem ta 
be reunited, and reproduced. | 
I can ſay to a certainty that I obſerved it in two par- 
ticular caſes, and in one of the two in ſo evident and 
ſure a way, that I think it proper to give here the 
figure and deſcription of it. But I repeat again, 
that a ſimple continuity of parts betwixt the cut ends 
of a nerve are not ſufficient to determine whether 
the nerves are really reproduced, and that it is more- 
over not ſufficient that a cellular ſubſtance is produ- 
ced and elongated, althought it be a continuation 
of that of the nerves themſelves. We muſt be cer- 

. tain that the nervous cylinders paſs without inter- 
r uption from one part to the other. 

Prarg VII. Fi6 3. repreſents a nerve of the 
eighth pair belonging to a middle fized rabbit; I 
yiewed it with a lens which magnified about three 
| time Þ 
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times in diameter. T he part of this nerve had r& 
moved, was about fix lines in length, and I diflec- 
ted the animal twenty- nine days after the operation, 

I found a reunion of the two cut extremities of the 
nerve, but that the nerve was ſmaller than elſewhere 
at the part where the reunion took Juy which 1 
have marked r, r. 

At ſome diſtance from the point r, r, preciſely 

where the nerve was cut, were ſeen two white ſpots 
u n, u u, as they are repreſented in Fig 3 and 4. T heſe 
two ſpots formed two opake rings round the nerve, 
and cloſe to theſe rings the nerve began to decreaſe | 
on each fide in a conical ſhape, and to prolong it- 
ſelf in this way as far as r, r, where both cones 
met. In Fig. 3, and till better in Fig. 4, are 
ſeen the ſpiral bands of the nerve, and theſe bands 
were continued as far as r, 7 where they were not ſo 
diſtinctly ſeen. 2 

At the two ſpots # n, 1 n, the bands ſeemed to be 
interrupted, or rather, the white colour of the nerve . 
in this place prevented their being ſeen. 

The nerve was ſmooth throughout, and was like- 
wiſe ſo all over the two nervous cones. I wiſhed to 
ſee the nerve through a ſtrong lens, and to examine 
the cellular membrane. Fig 5, repreſents the nerve 
obſerved with a very ſtrong lens. I found it cover- 
ed with the uſual cellular membrane. I then exami- 
ned it with the ſtrongeſt glaſſes, and as is ſegn in Fig. 
6, found it formedof primitive nervous cylinders, of 

which as. will be ſeen in the enſuing treatiſe, everyſnerve 

is compoſed. Theſe cylinders diminiſhed in diameter | 

as they approached each: other to the point 1; #06 7 
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; * ce two cones, and they were plainly diſtinguiſhed 


to be continued, and to paſs from one ſide to the 
other. Fig. 7, repreſents the ſame nerve, but part- 
ly torn by needles, to ſhow more diſtinctly the con» 
tinuity of the primitive nervous cylinders. 
Iwo things concur to perſuade me that a true re- 
. inen of the nerve is brought about. One is, 
the appearance of the ſpiral bands, which are found 
even in the renewed and ſmalleſt part of the nerve; 
« the other is, the continuity of the primitive nervous 
eylinders, which removes the ſmalleſt ſuſpicion of 
doubt, | 
I have had another inſtance of a reproduction, 
almoſt exaQly fimilar to that I have deſcribed. The 
two white ſpots were likewiſe ſeen here, and at the 
part cut, the two cones which met at their points. 
The ſpiral bands were continued in the cones, and 
in the continuity of the primitive nervous cylinders 
Was diſtinguiſhed in every part of the nerve. 
It is an eſtabliſhed truth then, that the nerves of 
the eighth pair are capable of a reunion, not only 
When they have been cut, but likewiſe when a por- 
tion of them, ſeveral lines in length, has been re- 
moved. In the firſt cafe, there is a true reunion of 
parts, a real continuity of ſubſtance, and in a word, 
a complete continuance of the primitive nervous cy- 
lünders and of the external coats which encloſe them. 
In the ſecond caſe the nerve is reproduced, that is 
to ſay, its nervous ſubſtance is encreated at the two 
| extremitics, and in the prolongation of it, theſe ex- 
tremities meet, ſo as to form an homogeneous, con- 
tinued, and uniform whole. 5 
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It is fingulat that the two extremities of the 


divided nerve, meet ſo exactly as to be capable 


of uniting together; ; particularly when a very 


large portion of it, an inch for example, has been 


removed. In theſe caſes, it ſeems altogether im- 
probable that the cut parts ſhould meet fo well, 
and this junction is rendered ſtill more difficult by 
the great derangement in the fituation of the nerves, 
that attends the operation. But we muſt in the 
firſt place conſider, that all the parts of the neck, 
the muſcles particularly, continuing their accuſ- 
tomed functions, oblige the nerves to regain that 
- ſituation which theſe parts and theſe motions re- 
quire. 


Again, I muſt here Sa that WN twice 


expreſsly changed the direction of the cut extre- 
mities, ſo that they preſented themſelves contrary 
ways, I did not find in the ſequel that theſe Fon 
were reunited, or had met each other. 
Had I had more time, I ſhould have endea- 


voured to determine whether this faculty of repro- 


ducing, in the nerves of the eighth pair, and the 


intercoſtal ones, be common to many other nerves; © 
which ſeems probable. The ſciarick nerves, which | 


are probably of the ſmall number of thoſe that 
| have not the advantage of reproducing, are per- 


_ haps. prevented from it, from there being too 

much motion in the parts where they are ſituated, 
and it would in all likelyhood enſue if that motion 
were diminiſhed. It may likewiſe be a property only 


belonging to thoſe neryes that are the moſt eſſen 
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tial to life; but all theſe points may n be 
cleared up by immediate experiments. 

Every one muſt now ſee, that a great many in- 
tereſting truths to the practices of phy fick and ſure 


gery reſult from what I have juſt related. We 


may now conceive how ſenſation and motion itſelf | 
have returned to certain parts which were almoſt 

entirely. detached from the bodies of animals. 
The nerves were in theſe caſes reunited, and con- 
tinued to be the inſtruments of motion and ſenſa- 
tion. In many caſes of urgent neceſſity, there 
will be leſs dread of cutting ſome particular 


nerve, in doing which it will be only neceſſary to 


take care that the cut extremities be placed op- 


poſite to each other. 


There is a phyfiological experiment to prove the 
the reunion of the divided nerves, which want of 


time has prevented my making. After cutting the 


phrenick nerves, if once a reunion of the divided 


parts takes places perfectly, and there is a true 


continuity of the nervous ſubſtance, the dia- 


Phragm ſhould contract itſelf, on irritating theſe 
nerves, in the part towards the head, above where 
they were cut, 
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Or all 1 -organical parts of 19 a living , « ®% 1 , 
animal is formed, there is no one in my opinion, + WY 
the ſtructure of which is leſs knoun and the © RY 
Yngviledgs of which at the ſame time is more im- 0 

P 4 1 Portang . 


Porta 7 Hg that of . bring and 93 tes ap 
are derived from it. 


The beſt authours have adyanced nothing but 


netrating naturaliſts have made obſervations which 
have been contradicted by other naturaliſts equally 
£ilful; ſo that after an unprejudiced examination 
of the hole, we are forced to confeſs the having 
learned nothing, and that the texture of theſe or- 
gans is obſcure and uncertain. 
* I be celebrated Haller, after comparing "YE diffe- 
4 7 be, rent opinions of anatomiſts as to the ſtructure of the 
nerves, and principally examinin g Lewenhoeck's ob- 
ſervations on the ſtructure of theſe parts, ingenuouſly 
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advanced thereupon. He however is diſpoled to 
believe that the ſtructure of the nerves may be 
8 


Among the latter naturaliſts wha have exa- 


who deſerve our notice, the learned Father della 
Torre, known by ſeveral philoſophical works, and 


kg.” 4 different times publiſhed, and M. Prochaſka, a 
1 Milful profeflor of anatomy at Prague, who has given 
us two very intereſting microſcopical works, one 
on the fleſhy fibres, the other on the a ws of 
be nerves. | 


| 4 „ Father della Torre 0 examines ahi two ſub⸗ 


6 e and 


mere hypotheſes on theſe parts, and the moſt pe- 


confeſſes that nothing b but ſimple conjectures can be 


pes che animal body, there are two particularly, 


Kill more by the microſcopical obſervations he has 


e cortical and medullary, of the cerebrum 
6" Nuove eee Mieroſcopiche. Napoli 1776. . 
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Fa W ih * he likewiſt examines be — 3 | 


eee, medulla ſpinalis, and laſtly the medul- 
lary ſubſtance of the nerves, He finds, that all 


theſe organs axe nothing more than a-malgof f num- BY 
. berleſs globules, tranſparent, and, ſwimming j in 2 5 
diaphanous fluid. Theſe globules, he ſays, are | 


very ſmall in the medullary. ſubſtance of the nerves, 
in which they are placed in almoſt a right line, 
ſo that they ſeem to compoſe ſimple threads and 
fibres, inſtead of which in the cerebrum they are 
very large, leſs in the cerebellum, and ſtill leſs in 
the medulla oblongata and medulla ſpinalis, where 


they are not placed in a ieh line, but wixed con- 


fuſedly together, Dey” 
Prochaſka (a) does not admit of any difference 
betwixt the cortical and medullary fubſtances of 
the brain, finding both of them to be formed of 
an immenſe quantity of globules united together by 
an elaſtick and very franſparant cellular membrane, 
He does not agree with Father della Torre as to 
the difference in ſize of theſe globules, but ob- 
ſerves with him, that they are diſpoſed in, the 


nerves in a right line, and appear like a ee | 


nal fibrous ſtructure. 1 p 

Albinus, who joined the uſe of the miei dee 
to that of the moſt ſubtil injections, denies that the 
| cortical and medullary ſubſtances of the brain are 
purely vaſcular. Others have not only conſidered © 
the ſubſtance of the brain, but likewiſe that of the 
"perves, as a nonorganick ſubſtancez way A "niveous 


WF Sudan Nerrur. Vindobora, 1779. 


2 5 7 
45 
* 


* 


. Frag” | "rity * 


* 
* 


W 


2 Others again * n i ** a fubltance 
purely cellular. And all of them have thought 
the uſe of the microſcope TO" to affiſt the 
naked fight. * RE 2 

By the little that has been fila, it is ws to per- 
ceive how great an uncertainty we are in, not only 
in regard to the ſtructure of the nerves, but that of 
the brain itſelf. The obſervations of Father della 
Torre and M. Prochaſka however deſerve our con- 
| - _ fideration.. Independent of their ſkill in obſerva- 
tion, they were not ignorant of all that other na- 
bo: -turaliſts had ſeen, or had believed to ſee, before 
them. They were therefore leſs likely to be de- 
Lee, in running over a beaten path, and fo 
much the more deſerve our utmoſt confideration, 
as entirely agreeing in regard | to the primitive 
ſtructure of theſe parts, which both believe to be 
formed of fimple globules. *© 

Being in London in 1779, I heard that the cele- 
| brated anatomiſt, Mr. Monro of Edinburgh, had 
made ſome important diſcoveries in relation to the 
ſtructure of the nerves ; but as I was ignorant not 
only of the detail, but likewiſe the conſequences 
of his obſeryations, I addreſſed him in the follow- 
"lowing manner: 


15 


«SIR, 


4 Although I "WW not the honour to be perſon- 
be ally known to you, I take the liberty to requeſt 
<« ſome 
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. cs 8 as to. the intereſting diſcoveries 


< jn anatomy, which I am told you have made on 
< the ſtructure of the nerves. I am informed os 


te have publiſhed ſomething relative thereto in a 
9 « journal, and in two papers read to the Medical 
& Society at Edinburgh. As I am buſied on this 
5 ſubject, I ſhall be glad to know how far you 
cc have carried your reſearches, that I may be en- 
«© abled to render you all the juſtice you deſerve, 
ce provided I determine hereafter to give my ob- 
<« ſervations to the publick. I regard your diſ- 
© coveries as already publiſhed, and conſequently 


5 anteriour to mine, but ſhould I write on this ſub- 
e ject before I am fully acquainted with them, it 


* would be out of my power to attribute to you 
all that is your due, and by paſſing over your 
« works in filence, I ſhould incur the ſuſpicion of 


«© wiſhing to appropriate to myſelf the diſcoveries 
of others. You can run no riſk in communi- 
< cating to me what you have done, ſince on one 
© hand, you have already made your - diſcoveries 
* known to a publick body, and on the other, my 
© letter will be always a ſecurity to you, againſt 


6 any improper uſe I might make of your com- 
** plaiſance. Men of real merit are rarely ſuſpi- 


* cious and ſhy ; this induces me to hope that you 
„ will beſtow ſome favour on one who renders you 
* the greateſt juſtice, and who defires to be in- 
* ſtructed by the diſcoveries with which you have 
cc enriched and advanced the ſcience of anato= 
66 my. ” | 3 ; ws Fig 
| . Wh "8 eie 5 


«3% Pj 


PE. 
Cw G 
f 2 


ern 


Having received no reply form Mr. Momo, 


And fearing that my letter had not reached him, I 
_ eonveyed a copy of it by his pupil Mr. Craw- 


ford (a), who was then in London, begging him to 


have it delivered by ſome truſty perſon into Mr. 
Monro's own hands: it was quite ineffectual, as 1 


had no reply from this celebrated profeſſor of 


| Edinburgh. 


I heard in the mean time, that mention was 
made of Mr. Monro's diſcoveries in the firſt part 


of the fixth volume of a journal, entitled, Me- 


dical and Philoſophical Commentaries by a Society 
in Edinburgh, printed in London in 1779. Not 
being able to obtain any information on the ſubject 
from Mr. Monro himſelf, as I had flattered myſelf, 


and ſhould have wiſhed, to do him every juſtice, 


I am under the neceſſity of tranſcribing from the 


commentaries I have mentioned, the article rela- 


= — 


tive to the profeſſor's diſcoveries, which, to be 
more certain, I do at full length. Dr. Alexan- 


„% der Monro, profeſſor of anatomy at Edinburgh, 


* has lately taught in his lectures many particulars 
9 reſpecting the brain and nerves, which gre en- 


v6 1 new, and which muſt lead to very different 


opinions reſpecting theſe organs, from what any 

60 * have hitherto entertained : he has 
c alſo read a paper on the ſame ſubject in the phi+ 

Fe 1 ſociety of 1 | | 


60 Authour of an 1 8 oication on opti heat, 
| * | +4 | | 7 O f 9 
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« Of his Joferiptions. which are founded en- 
te tirely on microſcopical obſervations, conjoined 
te with nice diſſection, and which are illuſtrated by 
© numerous engravings, we cannot at preſent Pre- 
ce tend to give 2 ſufficient account. We may only : 
< obſerve, that he finds the ſtructure of theſe parts 
* to be very different from what was formerly ima- 

„ gined. He has diſcovered that the brain and 
& nerves, in all claſſes of animals, in place of 
* ſtraight fibres, are every where compoſed of con- 
«'yoluted fibres, nearly 3455 parts of an inch in 
diameter, which do not ſeem to be hollow, but 
« ſolid. 

He finds that their extent in "The &flam 5 is 
© much greater than has even been believed; and 
& that they not only enter the campoſition of parts 
intended for ſenſe and motion, but alſo of every _ 
te other part of the body. Thus he has diſcovered * 
them penetrating to the very extremities of the | 
** longeſt hairs; and in great numbers entering 
© the compoſition of the cuticule and nails. He | 
“ farther alledges, that the bulk of all our organs 
A depends chiefly on their nerves; and that when | 
*. muſcles or bowels. are cut tranſverſely, many 
NE, © more nerves are divided than when the ſame ope- 


ration is done upon the cord, called by anten = 
* 1 the nerve of that part. "Rf 
He finds alſo, that a ſyſtem of convoliged 
« fibres, in ev ery reſpect analogous to the nerves of 
ce the human body, is to be diſcovered, throughout 
„the whole vegetable kingdom. Nay, that the 
e | * *F- 1 metals, Le 
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' Having received no reply form Mr. Momo, 
a fearing that my letter had not reached him, I 
| conveyed a copy of it by his pupil Mr. Craw- 
ford (a), who was then in London, begging him to 


have it delivered by ſome truſty perſon into Mr. 
Monro's own hands: it was quite ineffectual, as 1 


had no reply from this celebrated profeſſor of 


Edinburgh. 


1 heard in the mean tte, chat mention was 


made of Mr. Monro's diſcoveries in the firſt part 
of the fixth volume of a journal, entitled, Me- 


dical and Philoſophical Commentaries by a Society 
in Edinburgh, printed in London in 1779. Not 


being able to obtain any information on the ſubject 
from Mr. Monro himſelf, as I had flattered myſelf, 


and ſhould have wiſhed, to do him every juſtice, 


I am under the neceſſity of tranſcribing from the 


commentaries I have mentioned, the article rela- 


tive to the profeſſor's diſcoveries, which, to be 
more certain, I do at full length. Dr. Alexan- 


'** der Monro; profcifor of anatomy at Edinburgh, 


% has lately taught in his lectures many particulars 
60 reſpecting the brain and nerves, which are en- 


4 n new, and which muſt lead to very different 


opinions reſpecting theſe organs, from what any 
ve phyfiologiſts have hitherto entertained : he has 


e alſo read a paper on the ſame ſubject in the phi» 
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ce Of his deſeriptions, which are founded en- 
4e tirely on microſcopical obſervations, conjoinęd 
te with nice diſſection, and which are illuſtrated by 
« numerous engravings, we cannot at preſent pre- 
© tend to give a ſufficient account. We may only 
ce obſerve, that he finds the ſtructure of theſe parts 
© to be very different from what was formerly i ima- 


* gined. He has diſcovered that the brain and 


10 nerves, in all claſſes of animals, in place of 
** ſtraight fibres, are every where compoſed of con- 
cc voluted fibres, nearly 5555 parts of an inch in 


diameter, which do not ſeem to be hollow, but 
ce ſolid. 


He finds that their extent in "hs tran, is 


* much greater than has even been believed; and 


FE ads they not only enter the compoſition of parts 
intended for ſenſe and motion, but alſo of every 
66 other part of the body. Thus he has diſcovered 


them penetrating to the very extremities of the 


** longeſt hairs ; and in great numbers entering 


the compoſition of the cuticule and nails. He | 


« farther alledges, that the bulk of all our organs 


4 « depends chiefly on their nerves; and that when 


« muſcles or bowels are cut tranſverſely, many 


75 more nerves are divided than when the ſame ope- 


* ration is done upon the cord, called by ee 
© the nerve of that part.“ „ 


He finds alſo, that a ſyſtem of convoluted 
« fibres, i in every reſpect analogous to the nerves of 
the human body, is to be diſcovered throughout 
* whole vegetable K Nay, that the 
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« metals, ent metall, earths, and ſalts, confiſt al- 
* moſt entirely of convoluted and ſerpentine fibres, 
e fmilar to the nerves of animals in fize and 
Flhape. *_ 
Hoy far the teſtimony of future obſervers will 
* confirm Dr. Monro's deſcriptions; is not for us to 
& determine. But we may venture without heſita- 
< tion to aſſert, that if the account which he has 
« given ſtands the teſt of ſceptical ſcrutiny, it muſt 


_& be confidered as the greateſt a diſcovery 


4 which has been made for many years.” | 
Mr. Monro's diſcovery ſeems to me principally 
to confiſt in his having found that the brain and 
nerves are compoſed of convoluted, and not of 
ſtraight fibres; that theſe fibres are about the ee 
part of an inch in diameter, and that they are not 
hollow, but ſolid. He adds, that theſe fibres not 
only enter into the compoſition of the organs of 
ſenſation and motion, but likewiſe into that of all 
the other parts of the body ; and he likewiſe finds 
them in hairs, in the epidermis, and in the nails. 
He will likewiſe have it, that the principal maſs 
of all organized parts is compoſed of theſe con- 
voluted fibres, that is to ſay, of nerves. | 
Laſtly, he finds a ſyſtem of the like 3 * 
fibres, in all the nerves of the human body, and in 
the vegetable kingdom; and believes that foſſils 
are almoſt wholly compoſed of convoluted fibres, 
fimilar in ſize and form to the nerves of an ani | 
\. 


We may certainly l from a this, that ; 
Mr. Monro regards the convoluted” fibres in ani 
mals, as of a nervous nature, bee he agrees 
beſides, that they are not found to be inſtruments. 
of motion and ſenſation in all bodies, as they cer- 
tainly are not in foſſils or plants, any more than 1 in 
the nails and hairs. - * 

Although the greater EF of hele e 
of Mr. Monro ſeems paradoxical, this is no reaſon 
for denying them; andthe authority of the pro- 
feſſor would alone be ſufficient to induce me to 
examine his obſervations very attentively, even if 
the importance of the ſubject, which is in itſelf 
very intereſting, did not require it. | 

The new diſcoveries of Mr. Monro, are alto- 
other different from the obſervations on the 
ſtructure of the brain and nerves, made by thoſe 
who have preceded him. I thought it proper 
then to examine this matter as if it had been en- 
tirely new to me; and the opinions of writers have 
only ſerved to make me more cautious in pronoun- 
_ cing, even where my pſervations were the mos 
conſtant. 2 
I wiſhed to examine x nerves as — pppd 
to the eye, in a living animal; without touching 
the parts that compoſe them. I ſeparated alone, the 
parts altogether of a different nature, that were 
contiguous to them. It was not difficult for me to 


perceive that they appeared formed of bands 
more or leſs regular, or of alternate white and, dark 
{pou | 2 


* 


PLATE 


lars. 7 I, 1 one Sf theſe netyes 
which the hands were more regular and diſtin& 
than in the others. On examining them with a 
lens which, | magnified fix times, every thing Was 
ſeen better and more diſtinctly. I detached the 
nerve from the animal, without pulling it in any 
way, and examined it on a glaſs. The bands ap- 
peared exceedingly regular, they were all equally 
large, and the ſpaces from one band to another, 
were equal to each other, and equal to the bands 
themſelves. I thought at firſt, that theſe bands | 
formed a true ſpire i in the nerve, or rather, that 
they turned ſpirally, as a ribbon would do round 
a cylinder. This idea ſeemed to agree with What 
I obſerved, and what ſeemed ſtill more to confirm 
it, the nerye rolling in this way on itſelf, the bands 
ſeemed to continue their eircumv olutions through- 
out, and I could not perceive them to be formed of 
detached rings, placed at equal diſtances. * 
I wiſhed to ſee whether this ſingular ſtructure, 
or ſpiral appearance, were common to all the nerves, 
and ſpared neither time nor labour to aſſure my- 
ſelf of it. In the great number of nerves of ani- 
mals I have examined till this time, I have ſcen 
very few in which the bands were as * as 
in the above cited Fig. 1 . 
Theſe bands in general ſeem to form aifferent 


angles, and to croſs each other, and are often ſeen 


of different ſizes. 1 
But whether great or ſmall, regular or Irregu- 


lar, whether they croſs each other, or r proceed in 
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& parallel . they are obſerved in all the 
nerves, to the very brain and ſpiral marrow, that 
is to ſay, to the part where the nerves form them- 
felves into threads, or cylinders. A degree of at- 
tention is required to obſerve the ſpires 1 in many of 
the nerves, above all at the place of their origin. 
When they are too abundantly covered with 
cellular membrane, or if it be in flakes, it muſt 


be removed to better diſtinguiſh the ſpires. In 


many of the nerves they are ſeen with the naked 
eye, without any need of preparation, ſo that this 
appearance of bands, is a conſtant and certain cha- 
racteriſtick in the nerves; and theſe organs of mo- 
tion and ſenſation appear to be compoſed in a great 
part of theſe white bands, ſince when ſimple and 
regular, they occupy about half the length of the 
nerve. 

Theſe nervous bands are not deſtroyed, although 
they are not ſo diſtinctly ſeen, when the nerves 
themſelves are ſtrongly pulled out, provided the 
diſtenfion be not extremely great: in the latter 
caſe they may be ſo changed as not to be diſtin- 
guiſhable. The tenacity in the nerves, to preſerve 
this appearance of bands, ſeems to confirm till 
more the latter being true ſpires, and that they roll 
round the nerve, as a ribbon does round a cylin- 
der. 

1 could not however conceive how the anato- 
miſts who have ſearched into the nature and com- 
poſition of the nerves, and ſtill more the micro- 
ſcopical obſervers, could eſcape the ſeeing theſe 
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bands, which are ſo readily and conſtantly blind 
in all of them. 1 have at leaſt found no one who 
ſpeaks of them, although ſome one whoſe works 
I have not read, may have noticed them : : this is 
of but little conſequence z : but it is very eſſential 
for us to know that the nerves preſent themlelves 
in this form, a circumſtance which may tend very 


much to a knowledge of the nature of theſe organs, 
that are ſo important to animal life. | 


Let us paſs to the examination of the different 
appearances of theſe bands, and ſee with how many 
variations the nerves preſent themſelves, to the at- 
tentive eye of an obſerver. 

Plate III. Fig. 1. Repreſents a nerve magnified 

about fix times, with a lens. cc, cc, cc, cc, are 

white bands, all equally large, and at equal diſ- 
tances. 00, oo, 00, 00, are the opake parts of the 
nerve, equal in every reſpect to the bands. 

Fig. 3. of the ſame plate, repreſents a nerve 
maguified eight times by a lens. The bands in this 
one croſs each other at different angles, and in dif- 
ferent parts of the nerve. Fig. 2. is another nerve 
obſerved in the ſame way. The bands are more 
diſtinct, and approach each other in ſome places, 
inſtead of eroſſing, but without any regularity. 
The nerve in Fig. 6. likewiſe ſhows the white 
bands, ſome of which unite, and others croſs. The 
üttle regularity in the bands led me to ſuſpect that 

there were ſeveral orders of them in the ſame 
nerve, and that they perhaps took different direc- 
tions. Fig. 7. almoſt fully confirmed me in this 
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belief. The de crofling each other are there | 
ſeen in the midſt of the breadth of the nerve, 
forming both ſharp and obtuſe angles, perfectly 
equal to each other. But this hypotheſis, or this 

ſuſpicion, was not yet confirmed by obſervation, 

and might very likely be falſe. In multiplying 

my obſervations, I found in ſeveral of the nerves 

a double order of theſe bands, which met each other, - 

as the cogs of two wheels do, that are fired to 
each other. 

Fig. 5. repreſents this double order of peu very 

perfectly, as I obſerved them in a nerv e, with the 
aſſiſtance of a lens which magnified fix times. The 
bands of the two orders a r, o c, were equally large, 

and every where at equal diſtances, and ran one into 

the other for more than a third of their length; as 
the bind o is ſeen to enter into the band a, and like- 

wiſe the band c into the band r. This new obſervatis 
on convinced me {till more that theſe bands ran along 
thenerve in the form of concentrated ſpires, equally | J 
diſtant, and every where of an equal diameter. It is | 
true that I regarded them as formedof two nerves uni- 
ted together by a common cellular ſheath, and could 
in this way account for all the jrregularities I obſer- 
ved in them. The nerve in Fig. 8. completed this per- 
ſuaſion. 7, a, 7, a, point out one of the two nerves, 
and d, o, a, o, the other. The line of ſepraation 
betwixt the upper and lower bands is diſtinctly ſeen, 
and this line a a, can be nothing elſe than the union 
of the two nerves. I found it no longer difficult to 
* myſelf of the truth of this ſuppoſition, all that 
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was required being to ſtrip this nerve of the com- 
mon coverings, and afterwards to ſeparate the nerves 
of which it might be compoſed. Fig. 4, repreſents 
in effect, not only a ſeparation of the nerve from the 
common ſheath, but likewiſe of the nerves that com- 
poſe it. There are four of theſe nerves, viz. a B, 

ce, or, /n, and in each of them the bands are ſim- 
ple, without meeting each other, or forming angles. 
It muſt not however be thought that a nerve which 
preſents a ſingle order of bands is perfectly ſimple, 
that is to ſay that it may not be formed of other 
ſmaller ones; all my obſervations prope the fallacy 
of this. I have always found that the largeſt nerves 
are formed of ſmaller ones, and theſe again of ſmal- 
ler ſtill; and in the laſt, which I ſhall fcall ſimple, 
the bands always appear regular and without form- 
ing angles. 

The nerves then are ſmall as hairs, and perhaps 
ſtill ſmaller; notwithſtanding which the bands are 
diſtinctiy ſeen, even with the weakeſt lens. When 
they are larger, and form other nerves, the cellular 
membrane unites them and wraps them up in ſuch 
a way, .that the eye cannot penetrate far into theſe 
ſubſtances, and conſequently 2 ſingle order only of 
bands 1 1s diſtinguiſhed, | 

This wonderful ſtructure, of bands is cominon 
then to all the nerves, even the ſmalleſt of them, 
and the irregularity of theſe bands is only cauſed by 
the bands of the ſmaller nerves, of which a large 
one is compoſed. I have endeavoured to ſtrip them 
of their ſheaths, as well particular as common, | 
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with the point of a 3 needle, fo as not ſendbly 
to. change their ſtructure, and am fully convinced 
that this operation does not. deſtroy | the bands, 
which therefore ſeem clearly to depend on the Be: 

mitive ſtructure of theſe organs. 15 

Perſuaded laſtly that theſe bands were not an n ap- 
pearance or opticle illuſion, and ſeeing that the Ve- 
ry irregularities of them. confirmed r me ſtill more in 
the opinion that they were ſo many ſpires, that is to 
ſay, that they turned uninterruptedly round the 
nerve from one extremity to the other, 1 proceeded 
to a ſearch into the nature and compoſition of them. 
. The white colour may at firſt ſight induce one to 
judge that it is a pure medullary ſubſtance; but this 
can alone be decided by- oberen... FT 

My firſt attention was to examine a ſmall nerve 
covered with its own natural cellular membrane. 
Fig. 10. repreſents it in the way I ſaw it with a very 
ſtrong lens, and covered with water. The two ex- 
tremities of the nerve, a, a, were a little tranſpa- 
rent, and ſeemed formed of very fine threads, inter- 
ſperſed with a great number of vety large oval glo- 
bules. Theſe oval globules and ſmalt threads' are 
common to all the ſheaths of nerves. The opake and 
middle part of the nerve a, a, ſeemed formed of 
parallel winding threads, as is ſeen in the ſame figure. 
m, M, mn, are oviform globules obſerved in the cellu- 
lar membrane of the nerve; and r, r, r, are the fila- 
ments of the cellular membrane itſelf, ee in 
the water. ee | 
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Wes time I r apäned the nerve in this manner, 
that is to  fay, with a very ſtrong lens, the ban 
were no longer vifible, and 1 could not account 
clearly for this diſappearance. 

Inſtead of ſpiral bands obſerved before, 1 ſaw pa- 
rallel winding fibres, every where of an equal thick- 
neſs, running all along the nerve; and yet when I ex- 
amined this ſame nerve with the naked eye, or with 
2 weak lens, it preſented the white bands as uſual. 
151 at length removed the cellular membrane or 
ſheath of the nerve, without changing its texture, 
and examined it in this ſtate with the utmoſt attenti- 
on, but could only diſtinguiſh the winding fibres, 

as they are deſcribed in Fig. 9. However often 1 
repeated this examination, all my reſearches were 
uſeleſs: I could only find the wavy, winding fibres, 
when I exatnined the nerve with ſtrong lens';- and 
bands or ſpires, 'when I obſerved it with weak ones, 
or with the naked eye. If my firſt obſervations 
made me believe that a nerve was really compoſed 
of large and very white bands, the latter perſuaded 
me that it was formed of parallel winding fibres, ſo 
that I could not determine which of theſe two ap- 
pearances was the right. It is very true that the 
firſt hy potheſis ſeemed to me leſs likely after the lat- 
ter obſervations, becauſe with the ſtrongeſt lens“ I 
could perceive nothing i in the nerve conformable to 
the firſt appearances. I could find no remains of a 
thread which twiſted ſpirally round it, ſo that it was 
neceſſary to examine whether theſe bands were not 2 


true opticle illuſion. In this ſtate of uncertainty, 
| J ſaw 


on 16 23 


THW no other ſtep tb be taken than the continuing 
to obſerve this double appearance of bands on one. 
| fide, and winding threads on the other. I diverſified 
the circumſtances of this examination as much as 
poſſible, and by acting in this way, if T did not fue 
ceed in diſcovering Whbenee this double appearance 
of curvilinear bands, and winding threads, aroſe, 

every thing however concurred ro per ſwade me, above 
all when examin d a very ſmall nerve not compofed | 
of leſſer ones, that the nerves fimply contain very 
fine winding threads, and are wholly; compoſed of 
them. The microſcope would not have been capas 
ble of preſenting them to the eye in fo conſtant a 
way, and in fo. many different circumſtances, ih 
which, on obſerving the nerve with tlie ſtrongeſt 
lens', the winding threads inſtantly ſhowed - ther- 
ſelves, if theſe threads had not really exiſted. This 
ſucceſſive appearance and diſappearance of bands and 
winding threads, and vice verſa, perſuaded me at 
length that the appearance of bands, to the eye, e ei- 
ther naked or feebly armed, was cauſed by the win- 
ding fibres themſelves. By this new hypotheſis 1 
was completely enabled to account for the different 
appearances in the form of the ſtructure of the nerves, 
and there was no effect Which I did not eaſily explain, 
nor obſervation that J did not immediately compre- 
hend. I however ſought a more certain proof in a 
decifive experiment. I wiſhed to take nature in the 
fact. An obſtinate application of ſeveral days, 
which I employed in obſervations, enable me at 
length tc to ſee clearly; and to diſcover the whole myſ- 
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tery. or ſtrong lens” cauſed the bands to FR 
pear, and very weak ones the winding fibres. 
RY ſtrong or weak light, directed on the object by 
the motion of a reflecting mirrour, produced ſenſible 
changes in the appearances of the nerve; ſo that I 
ſaw with the ſame lens, at ſometimes the bands 
alone, and at others the winding fibres alone, 

I now employed a lens of a middling ſtrength, 
and threw alight upon the object in ſuch a way as to 
diſtinguiſh clearly the winding, wavy fibres; but 
without ſeeing the ſpiral bands. Without touching 
object or lens, I fimply turned the mirrour a little, 
and ſo directed the light on the object, that at length 
the ſpiral bands appeared very diſtinctly. On ſcarce- 
ly touching the mirrour, the bands inſtantly diſap- 
peared, and the winding fibres ſhowed themſelves in 
their ſtead. I again touched the mirrour, when the 
bands ſuddenly appeared afreſh, and by a motion of 
the mirrour, they once more gave place to the win- 
ding fibres. Thus I could at pleaſure produce this 
double appearance, of bands and fibres, by only 
throwing more or leſs light on the object. 

Figures 9. and 10. repreſent theſe ſucceſlive ap- 
pearances and diſappearances. Fig. 10. ſhows the 
nerve ſtripped of its outward ſheath, and viewed 
with the lens of middling ſtrength. It was ſo ſur- 


rounded. by light, that the bands or white ſpats, 


c, c, c, c, and the dark ſpots, a, a, a, a, were 
diſtinctly ſeen. This-double claſs, of dark and 

hüte ſpots, forms the nervous bands. 
Keurely did I woe FR mirrour, when the c 
ſuddenly 
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ſuddenly diſappeared, and I ſaw in their, plans the 
winding fibres of Fig. 9. When I "moved the mir- 
rour by almoſt inſenfible degrees, I obſeryed the 
bands diſappear as leiſurely, and the fibres ſhow 
themſelyes ; or rather I ſaw the appearance of bands 
converted into true parallel winding threads: the 
bands, c, c c, of Fig. 10. became the winding and 
convex fibres c, e, c, of Fig. 9. and the opake 
intervals a, a, a, a, of Fig. ro. became che e con- 
cave fibres a, a, a, of Fig. 9. 
It was no longer poſſible to doubt the reality of 
theſe obſervations; that is to ſay, that the bands 
were not real but apparent; and on the contrary, 
that the winding fibres were not apparent but real. 
All the obſervations I have made fince have con- 
Po me ſtill more in this, ſo that I can no longer 
doubt but that the ſpiral bands in the nerves are an 
optiele illuſion, and that this illuſion is produced 
by the wavy form of a great number of fibres, or 
parallel threads, running along the nerve. Rt 
Amidſt the numerous microſcopical obſervations 
I have made at different times on animals, or on other 
imall bodies, noone has coſt me ſo much trouble as this, 
or has been ſo near to the leading me into an er- 
rour. I have ſhown theſe bands to ſeveral perſons 
accuſtomed to obſerve the ſmalleſt objects, and the 
ſtructure of the human body; and have met with 
no one who did not ſuppoſe the ſtructure of them 
in the nerve to be real, and who did not ridicule 
my aſſertion, that they could be no other than a 
fimple appearance l . 
n 
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After having thus ſurmounted this firſt diffi- 
culty, and aſſured myſelf that a nerve preſents to 
the. view a great. number of winding fibres, of 
Which it is formed, I proceeded to farther re- 
ſearches. I wiſhed to know what the primitive 
ſtructure of the nerves is, that is to ſay, whether 
it is compoſed of channels, or of ſimple threads; 

whether it merely conſiſts of globules, or con- 
tains a non-organick, irregular, ſpongy matter, 
This reſearch is as important as difficult, fince it 
tends to. nothing leſs than the fixing, once for all, 
the ideas of anatomiſts on the nature of the nerves ; 
that is to ſay, on the ſtructure of the organ of mo- 
tion and ſenſation in animals. They have diſpu- 
ted for more than three thouſand years, from Hip- 
pocrates down to Albinus, from the Greeks to the 
moderns, and ſeem during all this time to have 
done nothing more than multiply doubts = by- 
potheſes. 

Without being very edle in my bopes of 
diſcovering the firſt principles of nerves, 1 have 
undertaken the inveſtigation with ardour, perſua- 
ded that the knowledge 1 have of their winding 


fibres, muſt be extremely uſeful to me in ſo difficult 


a ſearch. | 
I began my obſervations on a very ſalt nerve, 


which I had ſtripped of the cellular membrane. 1 
obſerved the winding fibres narrowly with a very 
15 ſtrong lens. and determined the fize of them. This 
done, I divided the nerve towards its extremity in 


« longitudinal direction, by means of a very ſharp 
| ane, 


-_ 
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. and divided the parts or threads of it, ſepa- 
rating one from the other. 1 immerſed the nerve 
in water, in which the threads floated. After ſe 
veral uſeleſs attempts, and ſeveral obſervations 
either ſuſpicious or inconſtant, 1 at length ſuc- 
ceeded in finding many very ſmall cylinders, more 
or leſs tranſparent, ſeemingly compaſed of a pel- 
licle, and partly filled with a tranſparent, gelati- 
nous humour, and with ſmall unequal globules, or 
bodies. Plate IV, Fig. 3. repreſents three of theſe 
tubes, which I ſhall call primitive nervous cylinders ; 
becauſe theſe are the parts that conſtitute the 
nerve, or its medullary part. Fig. 5. e 

another of theſe cylinders, _ 
To diſtinguiſh their ſtructure 2 ſhape the bet- 
ter, I examined a great number of theſe primitive 
nervous cylinders. with a lens that magnified 500 
times, Fig. 1. repreſents one that ſeemed to have 
here and there on its outſide ſome fragments of 
winding threads; and ſome ſpheroidal corpuſeles 
in-the inner part of the cylinder., Fig. 2. deſcribes 
another which appeared filled here. and there with 
very ſmall globular: corpulcles, immerſed in a gela- 
tinous tranſparent humour. I have ſeen others 
Which one would have ſuppoſed to be filled with 
a gelatinous ſubſtance; broken confuſedly, and ſes 
parated into different fragments, ſo that the gelly of 
the cylinders may be looked upon as ſeparated, or di- 
vided into large, tranſparent, irregular maſſes. 
However, all the efforts I made to aſſure myſelf 
f the nature and reality of theſe irregular corpuſ- 
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cles belonging to, the primitive cylinders, did not 
enable 1 me to judge preciſely of them. They ſome- 


times ſeemed to me to be ſpots or irregularities in 


their external coats, but this I could not deter- 
mine, and my doubts multiplied in proportion to 
my c obſervations. I had recourſe to a very ſtrong 
lens, which encreaſed. 700 times the diameter, and 
after ſeveral fruitleſs attempts, 1 at length affured 
myſelf that the coats of the primitive nervous 
cylinders were very rugged and full 'of irregulari- 
ties. Fig. 4. repreſents four of theſe cy linders; 
ac, om, rs, ne, in two of which ac, rs, the irregula- 


rities are apparcnt. Being at length aſſured of 


this new truth,” it remained for me to make my- 
ſelf better acquainted \ with the true nature of theſe 
irregularities, and to know whether they contained 
globules or corpulcles differently ſhaped. | 

To ſucceed, in ſo difficult a ſearch; I began by 
ſeparating the primitive cylinders of ſeveral nerves, 
with the point of a needle. - ny 

"* he extremities of the nerves were pbel in 
water, and I ran the point of the needle along them, 
to break the cylinders, or deprive them in ſome 
way of their irregularities : I ſucceeded at length 
in meeting with one that had the form deſcribed 
by Fig. 6, About half of this cylinder ac, was 
formed of a tranſparent and uniform thread, and 
the other half na, was almoſt ' twice as thick, 
leſs tranſparent, irregular, and rugged. I then 


ſuſpected that the primitive nervous cylinder was 


formed of a tranſ Deen r, ſmaller, and more 
o | uniform, 


„ 
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Uniform, and covered with another ſubſtance, the 
nature of which was perhaps cellular. 

The obſervations I made afterwards. confiraiaf 
'me invariably in this hypotheſis, which at length 
became an eſtabliſhed fact. I have very often ſeen 
theſe two parts, that compoſe the primitive der- 
vous cylinder. The exteriour one is unequal and 
rugged ; the other a cylinder which ſeems formed 
of a particular, tranſparent, and homogeneous 
membrane, that appears to be filled Vit A; 5 
tinous conſiſtent humour. oy 
14 repreſents, as has been Why” a group 
bf theſe primitive nervous cylinders, in the way 
J have obſerved them on examining the nerve of 
A rabbit. One of theſe cylinders, o, n, was en- 
tirely ſtripped of its external and rugged, mem-. 
brane, and had an uniform tranſparent appearance, 
Another was in a like way ſtripped, except at 
one extremity, n, e, which ſeemed covered and en- 
cloſed by an external rugged membrane. A 
third, ac, was almoſt altogether covered with this 
rugged membrane; the fourth, r, 5, entirely fo. + 

Fig. 7. repreſents a primitive nervous cylinder 
in which, o, r, the thick part, is covered with a 
cellular membrane compoſed of fine threads. 
The part, v, 5, 18 8 of this cellular mem- 
brane. e Greed 1 
On examining this external covering of the 
primitive nervous cylinders with attention, it 
ſeemed to be compoſed of winding threads, running 


, along 
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Sos the nerve, and ſo forming a cover ta the in⸗ 
© ,_ | terior cylinders. I was well aſſured of this ſoon af - 
ter, by employing a lens that magnified 800 times. 
* 8, repreſents a primitive nervous cylinder, | 
covered with its exteriour ſheath, which is diſtinctly 
compoſed of very ſmall winding ny running 
along the cylinder. 
The progreſſion of theſe Ska: may in ſome 
meaſure be compared to the canal farmed by the 
epididymis, which produces inceſſant folds. The 
threads are very ſmall, not appearing to be more 
than rd part of an inch in thickneſs ; and al- 
thSugh they are thus fine, they form ſo thick a coat 
round the primitive nervous cylinder, that they al- 
moſt triple its diameter; this is cauſed by their 
winding and heaping upon each other exceedingly. 
_ Theſe winding threads, which cover the primitive 
| pervouscylinders, I ſhall call the winding cylinders of 
the nerves ; and conſidering them collectively, as a 
Wrapper to the above primitive nervous cylinders, 
I fhall call them the reren ſheath of tho cy- 
Iinders. 
Fig. 9, repreſents a primitive nervous cylinder, 
covered with its external ſheath. The ſheath is 
woven with winding threads, ſome of which are a 
little ſeparated from others by the point of a needle. 
Theſe winding threads have a perceptible thickneſs 
when viewed with very ſtrong lens”, although much 
finer than the primitive nervous cylinders. 
The primitive conſtruction of the nerves is as fal- 
Jaws : a nerve is formed by a-great number of tranſ- 
Parent, 


parent,” homogeneous, e very fimple cylin- 
ders. Theſe cylinders ſeem compoſed of a very fine 


uniform tunick, filled, as far as the eye can judge, 


with a tranſparent, gelatinous humour, not ſoluble 


in water. Each of theſe cylinders receives a,coyer 
in form of an external ſheath, which is compoſed 
of an immenſe number of winding threads. A very 


great number of tranſparent cylinders form together 
an almoſt inviſible nerve, preſenting the exteriour 
appearance of white bands ; and ſeveral of theſe 
nerves united, form the larger nerves ſeen in ani- 
mals. 

I am fully aries by my own obſervations, 
repeated a great number of times with the ſame ſuc- 


ceſs, that the cylinders I have deſcribed, are the 
fimple and firſt organical elements of nerves, for I 


have never been able to divide them farther, what- 
ever trials I made with the ſharpeſt-pointed needles. 


I could eaſily tear and rend them here and there, 


but they always remained ſimple as before. I could 
ſtrip them of their ſheaths, and ſeparate the winding 
cylinders of which theſe were formed, although 
they were very ſmall. The primitive nervous cy- 
linder then appeared tranſparent, homogeneous, 
and every where of equal diameter. - We ſee by 
this how much even the beſt anatomiſts were in ge- 
neral miſtaken, when they maintained. that the 
nerves were divided and ſubdivided without end, 


| without there being any hope of ever ſeeing, or com- 


ing at a knowledge of, their firſt threads, or firſt 
organical elements. 155 


This 
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This ſcents to me to be a great, ſtride FE the 
underſtanding an organ fo eflential to life, and which 
till now has been hid to the 7255 of the 2 8 5 ob 

1 reſerve the examining, ti ti Canis moreat leifure, 
the matter of which the nerves are compoſed, or 
filled. This ſubject when well known, may throw 
a very great light on the knowledge of the animal 
economy, and perhaps likewiſe, on that of a great 
amber of diſeaſes. 


Ox 


o Tux STRUCTURE. or Taz BRAIN, 


AFTER having examined the ſtructure of the 
nerves, and their firſt organical elements, order re- 
quires me to turn my attention to the brain, whence _ 
they draw their principal origin, We know that the 
brain is compoſed of two ſubſtances, named cortical 
and medullary, which are diſtinguiſhed by their re- 
ſpective colour. 

I have already related the various opinions of 
authors as to the ſtructure of the brain. Some be- 
lieve its ſubſtance to be altogether vaſcular, and others 
will not have it to be ſo. There are ſome who ſup- 
Poſe it ſimply compoſed of blood veſſels; others on 
the contrary believe it formed of veſſels much ſmaller 
again than theſe. i 
Malpighi believed the 8 as well as all the 

cher viſcera in the body, deſtined for particular ſe- 
cretions, to be glandular. Of the more modern ob- 
* 1 
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fervers, ſome believe it to be formed of ſimple glo- 
bules, others of a non-organical and ſpongy pulp. 

The obſervations I had made on the medullary 
ſubſtance of the nerves, were a great help to me in 
- Examining the brain, although in the cortical ſub- 
ſtance I encountered very great difficulties, which I 
ſhould never, perhaps, have been able to ſurmount, if 
I had not been previouſly acquainted with the me- 
dullary ſubſtance of this organ, in which every thing 
is ſeen much better, and in a clearer way. *Tis for 
this reaſon that I ſhall begin my obſervation by exa- 
mining the medullary ſubſtance of the brain. 

1 thall not ſpeak of the blood veſſels that are ſeen 
in the medullary ſubſtance of this viſcus, and which are 
well known to anatomiſts, particularly ſince the uſe 
of injections. 

I ſhall only treat of that part of the medullary 
| ſubſtance which is quite white, and which is cer- 
tainly not formed of blood veſſels. J cut a ſmall 
and very thin lamina of this medullary ſubſtance, 
ard extended 1t on a glaſs wet with water, 1 exa- 
amined it with the greateſt attention, purpoſely 
varying the light, and it ſeemed to me to be. 
formed of a tranſparent cellular ſubſtance, cover- 


cd here and there with very ſmall, rounded, wind- 


ing cylinders. Plate V. Fig. 8, r. repreſents this 
ſubſtance, which, when well obſerved, ſeemed com- 
poſed, as it were, of a heap of inteſtines; but all 
was obſcure, and uncertain. At its ſide, at à a, 
there were ſeveral corpuſcles, detached from 'the 
Cellular ſubſtance, ſwimming in the water. Some 

| 4 ones 
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ones were larger than the others, they were irregu- 
lar, and more or leſs oviform. This inteſtinal form 
of the medullary ſubſtance of the brain, made me 
| ſuſpe& that there might be canals or veſſels, and 


7 that it might be wholly formed of them. And in 


reality, having obſerved this medullary , fub- 
ſtance afreſh, as in Fig. 8, with a much ſtronger 
lens, it appeared abſolutely formed of an heap of 
ſmall, irregular, winding, tranſparent inteſtines, 
filled with a gelatinous humour. It was not poffi- 
ble for me to diſcover. any more ; it.only appeared 
that theſe ſmall inteſtines were very ſhort, and that 
ſome of them terminated 1 in ſmall globules, or or ſphe>. 
roidal bodies. | | 
However certain this obſervation appeared to me, 
it till left me a great deal to defire. I wiſhed to ſee 
things clearer, and to aſſure myſelf that theſe were 
canals, which ramified. I employed a lens that 
magnified 1 in diameter e of 700 times, and 
after ſeveral fruitleſs attempts, I at length ſucceeded 
to obſerve the part I had before touched with the 
point of a needle, and which I had wetted afreſh 
with water. I then found to a certainty, that it was 
really formed of a winding and vaſcular ſubſtance, 
which folded as the inteſtines do, making ſeveral 
turns and circumvolutions. Fig. 9, exactly re- 
preſents its manner of appearing to the eye, armed 
with a microſcope. Globules, which ſeemed ſur- 
rounded by ſomething, were ſpread about it; cer- 
tain round, or blunt bodies, appeared in the inteſti: 
nal ſubſtance itſelf ; and ſome of theſe inteſtines 
Me ot LL. os _ ſeemed 
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certain, that round corpuſcles are tenaciouſly fixed 
to this ſubſlance, and that they” are opener with 


difficulty by water. 


The point of the needle, "TONY had acrachba 


Teveral bodies from this ſubſtance, which are repre- 
ſent by Fig. 16. Some of them, particularly the 


Jargeſt, appear to be branched ; others ſeem to end 


in the corpuſcles I have ſ poken of. I can neverthe- 
leſs form no conjecture on them, and only repreſent 


the object as I have ſeen it. I have repeated this ob- 
ſervation a great many times, but have not yet ſuc- 
ceeded in ſeeing any thing more. *Tis true, I have 
aſſured myſelf to a greater certainty, that the medul- 
lary ſubſtance of the brain, is not a fimple collection 
of venous and artereal veſſels; ; that it is not ſimply 
formed of ſpheroidal globules or corpuſoles; but 
that it is an organiſed, particular ſubſtance, com- 


poſed of irregular cylinders, or tranſparent canals, 


Which fold as the inteſtines do, and which I ſhall 


call the inteſtinal ſubſtance, on account of the ſhape i in 
which it is ſeen. | 


This particular, inteſtinal, ſubſtance, of which 


the marrow of the brain is formed, is not ſoluble ! in 


water, any more than is the tranſparent matter with 
which theſe inteſtines ſeem to be filled. The round 
corpuſcles likewiſe, that have been deſcribed, are 
not capable of being diſſolved in water. 

Such is the ſtructure of the medullary ſubſtance 
of the brain, and in this way I have found it in all 
the animals I have examined. My obſervations on 

| 4 : | this 


\ 


| this ubje& conclude here, and I can ventute to ſay, 
that I flatter myſelf with not having been deceived. 
All that 1 could further advance on this occaſion, 

would be nothing more than conjectural hypotheſes. | | 
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| Cortical SubRance : 


The inteltin al ſtructure I had diſcovered 1 in the 
medullary ſubſtance of the brain, aſſiſted me in diſ- 
covering ſomething like it in the cortical ſubſtance - 
of this viſcus. I ſay ſomething like it, becauſe I 
Could not-after all trace the progreſs and inteſtinal 
ſtructure of this ſubſtance in ſo clear a Way as. 1 
had done that of the medullary one. ; 
24 began to examine the cortical ſubſtance, in the 
way in which I had examined the medullary one, 
viewing a thin lamina of it moiſtened with water. 
Fig. 6, r 7. repreſents this lamina obſerved with a 
very ſtrong lens. It ſeemed to be formed of an 
| Irregular web, granated here and there, which 1 
ſhould have ſuppoſed a cellular membrane, if I had 
truſted to a ſimple inſpection. Beſide this ſubſtance, 
were very ſmall, irregular, tranſparent, ſpheroidal 
corpuſcles, which ſeemed filled with a gelatinous 
humour, and which were not ſoluble in water; they 
were ſmaller than thoſe I have obſerved in the me- 
dullary ſubſtance, but in every other reſpect like 
them. I now had recourſe to a ſtill ſtronger lens, 
with which I at length ſucceeded in obſerving a 
ſtructure altogether like that I had obſerved in the 
; . 8 
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medullary ſubſtance; that is to ſay, compoſed of 
a tranſparent, organical, vaſcular ſubſtance, formed 
hke the inteſtines. ' On obſerving Fig. 7. its revo- 
lutions and windings in this ſubſtance, like thoſe 
in the medullary, will be ſeen at m, 4; it only 
ſeems to differ from the latter in the fineneſs of 
its veſſels, which it is very difficult to ſee diſtinct- 
ly; About it were the corpuſcles, r, r, which like- 
wile ſeemed to be ſurrounded by ſomething. The 
obſervations I have ſince made, have more and more 
convinced me, that the ſtructure of the cortical ſub- 
ſtance of the brain, is as I have deſcribed it, and that 
it does not differ ſenſibly from the medullary ſub- 
ſtance, although their colour makes them appear 
ſo diſtinct. I do not pretend to deny, but that 
the uſes of theſe two organized ſubſtances may. be 
a little different; and the different dimenſions of 
their reſpective inteſtinal ſubſtances, give great reaſon 
to ſuſpect it. 
I wiſhed to ſee the union of theſe two ſubſtances, 
and to obſerve the end of one, and beginning 
of the other; but could not ſucceed. It however 
appeared to me, that the fluid with which the in- 
teſtines of the cortical ſubſtance ſeem to be filled, 


agrees in its nature with that of the medullary 
ſubſtance. 


N Retina. 
After having examined the primitive ſtructure 


of the nerves, and thoſe. of the cortical and me- 
L | | _ dullary 
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5 dullary ſubſtances of the brain, I thought i it proper 


to beſtow a particular attention on the parts in 


- which the nerves terminate, or where they become 


the organs of a partievlar ſenſe in an animal: 
: For this purpoſe I made choice of the retina; which 
appeared to me the moſt proper organ for my pur- 


poſe, and the uſe of which is the moſt noble. 1 
reſerved to another occafion, the examining the 
nervous expanſions directed to the other ſenſes. 


Authouts are divided amongſt themſelves as to 


the primitive ſtructure of the tetinaz although 


they agree in general in other reſpects, as to the 


nature of this organ, which they believe to be 


formed of the medullary part of the optick nerve: 
Several have believed it to be a pure web of ner- 


vous fibres, the primitive ſize of which; as may 
be ſeen in the works of Portenfield and Geſner; 


they have even gone ſo far as. to determine; but 


the exiſtence of theſe fibres; and their fize, in theſe 
authours, are rather founded on theory, than on im- 


mediate obſervation ; fo that a nice obſerver, Wh 
does not content himſelf with hypotheſes; ean have 


but little dependance on their calculations: 


There are others indeed who have ſtruck into 


the path of obſeryation, but their reſearches have 
been very ſuperficial; fince they have contetited 
themſelves with fimple ocular inſpection, br with 


very common lens'. It hence has ariſen; that they 


have given us nothing more than vague and ge- 


n — and have confidered the retina as 


. 


A 
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no other than an expanſion of the medullary Pert 
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But others again, more venturous, and coin 
to obſerve very minute bodies with very ſtrong 


lens“, have carried their reſearches. ſtill farther, 


and have aſſured us that the rerina is not formed 
of diſtinct nervous fibres, but rather of the mu- 
cous ſubſtance of the brain, which feveral of theſe 
obſervers imagine they have diſcovered, and which, 
as we have ſaid above, is nothing more than a maſs 


-2 


of very ſmall fimple ſpheroidal corpuſcles, or as 
others have thought, of a confuſed non-organick 


pulp, or of ſimple threads, and cellular lamina. 
Some obſervations IL had previoufly made on the 
retina of rabbits, were very uſeful to me in the 
examination I afterwards entered upon, of the re- 
tina of other animals. Had I not known the quali- 
ties of the former, I ſhould. perhaps like others 
have been deceived, and ſhould have denied a 
ſtructure to this organ, which is e proper 
to it. 
The retina of rabbits obſerved W the naked 


ge, appears very different from that of other ani- 


mals viewed in the ſame way. A particular ftruc- 
ture in the former inſtantly fixes the attention of 
choſe who obſerve it. In the inner part of the re- 
Una, (ſee Fig. 12.) and oppoſite the lower entry 


of the optick nerve, a pretty deep hollow, the 


edges of which are well raiſed, forms itſelf; it is 
wider towards the head and upper jaw, than towards 
the two corners of the eye. From the bottom of 


t h is 
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this hollow ariſes a very great number of exceed- 
ingly ſinall and very white nervous threads, Which 
ſpread all around it, as rays that diffuſe themſelves 
from a common centre, and form the retina... 
If the optick nerve be divided lengthways with 
a ſcalpel, into two equal parts, the threads of it, 
which are no other than a continuation of the 
above mentioned filaments, correſpond perfectly 
with them © Theſe nervous filaments on their leav- 
ing the hollow, continually diminiſh in ſiae, and 
ramify; in proportion as they ate more diſtant 
from their origin, they become more numerous, 
till at length, being fo very fine as to be ſcarcely. 
viſible, they terminate in very ſubtle threads at the 
beginning of that part of the retina which I ſhall. 
call cons, to diſtinguiſh it from the other, which ! 
ſhall call radiated, or | filamentous, The nervous 
rays diffaſe themſelves in every direction round the 
hollow, but ere very long in two parts, r, y, dia- 
metrically oppoſite to each other, and occupy the 
greater part of the internal portion of the eye, ſo 
that the unradiated part of the retina is very ſmall 
in this place, in compariſon with the e two 
| parts which correſpond with , u. HI 
Theſe ſmall nervous filaments, wheti very nicely 
examined, are of à crooked ſtructure, and have 
the uſual appearance of ſpires or bands, above all 
at the other parts where they are leaſt divided; 


but this is very diffleut to be „e 
clearly. ak 
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Theſe ſmall nerves, or radiated fibres, which are 


ſo eafily diſtinguiſhed in the eyes of, rabbits, ven 
without the help of glaſſes, are obſerved with 


great difficulty in the eyes of other animals. I 
candidly acknowledge, that if I had not firſt ſeen 
them in rabbits, I probably ſhould not have found 
them in other animals, ſince not having any ſuſ- 


picion of them, I ſhould not have examined the 


retina with all the attention that is neceſſary to 


* 


diſtinguiſh them: I muſt likewiſe obſerve, that it 


is very difficult to view theſe radiated fibres diſ- 


tinctly, and to verify their exiſtence; to ſee them 


with facility, very ſtrong lens“ muſt not be em- 
ployed.. The beſt are thoſe that ſearcely magnify 
fix or eight times. The retina muſt likewiſe be ex- 
amined at the entry of the optick nerve, where the 
medullary part of the nerve is the largeſt. It is only 


"diſtinguiſhed well and to a certainty, in fome lights: 


I have ſucceeded in diſtinguiſhing it ſtill better 


when I have thrown the marine or fome other 


acid, well diluted with water, upon the retinay 


which then becomes white and opake, and, the 
nervous fibres are more clearly ſeen in it. Some- 


times I have viewed them very well, after throw- 
ing ſome drops of water on the retina at the 


entry of the optick nerve. Although I am very 


certain of the exiſtence of | theſe ſmall radiated 


' nerves in the eyes of all the animals, ſuch as oxen, 


lambs, and kids, that I have hitherto examined, I 
ſhall however be not at all aſtoniſhed, ſhould they 


be hidden to the eyes of many obſervers, even 20 ;; 


ſome 


[ 
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| fome who beſt underſtand the uſe of the micro- 
ſcope, and view the minuteſt objects in the beſt 
manner. Theſe ſmall nerves do not eſcape the eye 
on account of their extreme finenefs, but rather on 
account of the great conformity they have to the 
pulp of the retina itſelf, which covers and conceals. 
them, if I may be allowed the expreſſion, from the 
obſerver. They appear to me to be of the fame 
length, in the eyes of all animals, except, as has 
been ſeen before, in thoſe of rabbits, and they dif- 
appear when arrived at two thirds the ſpace that 
is found betwixt the entry of the optick nerve, 
and the plexus ciliaris, ſo that the unradiated re- 
tina in theſe animals only occupies. one third, er 
thereabout, of the orbit of the eye. 
| Theſe radiated nervous fibres are very numerous, 
and ſeem to be formed of, or covered with, a medul- 
lary, dark, flightly tranſparent, pulp, which when 
examined with the ſtrongeſt lens', ſeems to be com- 
poſed of very ſmall tranſparent ſpheroidal bodies, 
well united together, and tied as it were by very 
REG tranfparent membranes or filaments. . 
That part of the retina in which the ſmall nerves 
are ſcen in a radiated form, ought then to be con- 
fidered as compoſed of two parts, one radiated, the 
other pulpous, or ſimply medullary. The radiated 
part of the retina, if the eye be examined at the 
pupil, is covered with a particular ſubſtance, like 
a non-organick mucus, and the part beneath this 
mucus is formed of ſmall, decreaſing, longitudinal 
nerves, that 1s to ſay, of nervous rays. | | 
EE ha | I found 
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1 found the unradiated nervous part of the E: 
tina, to be likewiſe compoſed of very ſmall ner: 
vous globules, ſupported by a very fine tranſparent 
cellular web, in which it ſeemed in ſome way ta 
encloſe itſelf. Theſe globules are . ſmaller than 
thoſe of the blood. I found them in rabbits to be 
about en Part of an inch 1 in diameter, whilſt thoſe 
of the blood were the 27 part. The globules, 

Which appear to be formed of a tranſparent gelly, 
in the retina of rabbits, do not diſſolve in water 
like the red globules of blood, and are ftrongly 

attached to a cellular ſubſtance, that ſeems to ſupport 
them. Fig. 11. repreſents a ſmall portion of the 

\ Fetina, with the globules and cellular web; 4M 

The ſizes and reſpective forms of the globules 
af the nervous part of the retina are repreſented by 

Figures 10. and 11. The ſmall bodies in Fig. 10. 

repreſent the globules of the retina, and thoſe of 

Fig. 13: repreſcht the globules of the blood. 

The globules of the retina have a great reſem- 

blance to thoſe that are found in the brain; Wa: 
ter and acids produce the ſame changes in them; 
they are equally tranſparent ; and I have only re- 
marked, that the globules in the retina are. more 

 fegular and uniform than the others. Roch 
When the retina is kept a long time in 1 water; 
and wiped a little, ſhreds of it are often found 
more or leſs deprived of thoſe globules, and it ap- 
pears in theſe parts like an unequal, rugged, cel- 
lar web, nnd with ſmall hollows capable of 
receiving 


1 


receiving theſe globules: Fig 15. xa. bs. 
- ſents the retina in this ſtate. 


Thus appears the retina when nicely” obſerved, 


and we are ſeareely permitted to penetrate farther 


into its nature. The part which correſponds to 
the entry of the optick nerve, and which extends 
a great way, is compoſed of very fine threads of - 


nerves, and of a nervous pulp formed of very ſmall 
tranſparent globules, attached to a very looſe, t tranſ- 
parent, and rugged web. 

The other part of the retina is ſimply formed of 
the uſual globules, and cellular web; and as farasT 
could obſerve, ſeems to have no nervous threads in 
its compoſition. 

Wiking to be better acquainted with the nature of 
theſe cellular webs of the retina, and how the glo- 
bules of the' medullary part are attached to them, I 
began afreſh to examine the retina with very ſtrong 
lens, and have at length, after many attempts, been 


able to diſtinguiſh more preciſely. I think I may 


venture to advance that theſe cellular webs are no 


other than a net-work of very ſmall tranſparent . 
crooked veſſels, to which, as is ſeen in Fig. 14. 


theſe globules attach themſclves. Theſe crooked 
veſſels reſemble very much, in tranſparence, figure, 
and progreſs, thoſe of the medullary ſubſtance of 
the brain, and they only ſeem to differ in their ſize, 
which is ſomewhat ſmaller, fo that there ſeems to be 


a e inteſtinal i Mo which 1s . in 
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Since the experiments of Mariotte, and the calcu- 
lations of Daniel Bernouilli, we know that the part 
of the retina which correſponds to the entry of the op- 
tick nerve, is blind, that is to ſay, that the images 
| of objects expreſſed there, are in no way perceptible 
to us; and this nervous part in man is nothing leſs 
than a ſmall diſk of the diameter of a paris line. 
The nervous fibres in this place, are larger and more 
heaped together than in any other parts; the pulp 
is likewiſe larger and more heaped. However in-. 
credible it may appear, it is certain that the ſmall 
. nerves and pulp of the retina I have juſt mentioned, 
are not organs of ſight, and that they only become ſo 
in the part where all is finer, more rare and more open,. 
Is this inſenfibility of the retina to the light, cauſed 
by the nerves being as yet too large and not well 
freed from the cellular membranes? Or is it cau- 
Ted by the pulp of the retina being too much heaped, 
preventing in this way the rays of light from n 
theſe nerves ? 
Ear it now remains to make another very impor- 
tant ſearch, by examining whether the Retina is in all 
its parts ſenſible to external objects. peek 
At a ſmall diſtance from the entry of the optick 
nerve it is as has been deſcribed certainly ſo, and it 
clearly continues to be ſo at a great diſtance from the 
ſame nerve; the rays of light likewiſe extend them- 
ſelves to a great diſtance, when we regard ſubſtan- 
ces in a natural way; but let me enquire whether 
this viſion is produced at the ſ pot where the rays end, 
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Kay the Wucotk part of the retina begins. Do 


external bodies there cauſe a ſenſation? In a word, 
how far does the organ of viſion extend? The ſolution 


of theſe problems, however difficult they may be, 


is not impoſſible, It depends on an exact knowledge . 


of the parts of the eye, and a few experiments pur- 


poſely made; I however have not time to buſy my- 


ſelf in this Tedfch: It is generally known that in 


Proportion as images are expreſſed at a greater dif- 
tance from the optick nerve, the objects are ſeen 


more confuſedly; fo that there is in all appearance, 
a ſpotorlimit, at ſome diſtance from theoptick nerve, 
where viſion is-the moſt diſtinct, without our being 


yet able to aſſure ourſelves whether it be at the preciſe 
place where the nervous part of the retina begins. 


The blood veſſels of the part, and principally , 


the venous ones, are generally covered: with the 
nervous fibres of the retina, and with its mucous 
ſubſtance. They are at leaſt very often obſerved 
to be ſo in the eyes of oxen; but theſe veſſels are 
in many. places totally deprived of every nervous 
fubſtance, and in theſe parts frequently croſs the 
retina, and its adjacencies, breaking its order and 


texture, and fo rendering it in many places infen- 
ſible to external objects, although it does not ap- 


pear fo to us, on account of che great mobility of 
th eye. 


Fig. 10, and 11. of Plate IV. repreſent two fin- 


gular canals, with intermiſſions here and there. It 


may be ſuſpected that they are lymphatick veſſels; 
* all that of Fig. 11. I cannot decide as to 
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their nature, having ſo ſeldom met with them, 1 
found theſe two veſſels, in FRAQUAIPG the ſubſtance 
of the brain. 5 | 

It remains for me to 1 1 8 an 0 or 
two, on certain figures of Plate V. which have been 
improperly introduced, by an errour of the engra- 
ver, into that plate. 
Fig. 1. reprefents ſeveral oviform bodies of dif- 
Ferent fizes, which are found in the external cel» 
Jular coat of the nerves. | | 

Fig. 2. repreſents very ſmall corpuſcles which 
I have obſerved in examining the medullary ſub- 
tance of the nerves. In F ig. 3. are other oviform 
bodies, which are globules of the blood of a rab- 
bit, and lead to a comparative judgment of the re- 
Mie fizes of one and the other. . 

Fig. 4. repreſents ſeveral winding cylinders a 
the adipoſe membrane. | 

Fig. 5, repreſents two threads, # m, a, one placed 
at the fide of the other, to ſhow their reſpective 
fizes, m belongs to the adipoſe membrane, and à to 
the external cellular membrane of a nerve. They. 
are of an equal fiage. o 
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Taz E R's ode 1 made of che ſttuckure 
of the nerves, and of the undulating progreſs. of 
their primitive cylinders which cauſes the uncom 
mon appearance of bands I have before deſcribed, 
ſtimulated me to examine with all poſſible atten- 
tion the ſtructure of the tendons. I did not find 
any difficulty in obſerving a certain ſpiral form i in 
them, alti.. Igh it did indeed appear leſs regular to 
me than in the nerves. This apparent ſpiral form 
is obſerved, not only in regarding externally the 
larger tendons, but even the very ſmalleſt of them. 
Theſe bands however, when better examined, have 
rather the appearance of longer or ſhorter winding 
ſpots, which a nice obſerves will eaſily diſtinguiſh 
from the bands that are ſeen in the nerves, and 
which we have deſcribed. When a tendon 1 is exa· 

Vor- I. 5 ws mine 
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mined with a lens that magnifies but a few times, 
white ſpots. are perceived through the cellular 
membrane that covers it, as they are repreſented 
by Fig. 1. Plate VI. in which the tendon is' mag- 
nified fix times. Fig. 2. repreſents another tendon 
likewiſe obſerved with a very weak lens, and in which 
the ſpires, or ſmall curvilinear ſpots, were more re- 
gular, and very much reſembled thoſe obſerved in 
the nerves. This ſpiral ſtruEture of the tendons is 
likewiſe obſerved with the naked eye, though not 
ſo diſtinctly as with a. microſcope. 

My principal attention was to examine r 
the elementary threads of the tendons, their ſize 
and their progreſs. I at firſt ſuſpected that their 
progreſs was analogous to that of the primitive 
nervous cylinders, and that the ſmall white curvi- 
linear ſpots owed their origin, or their en 
exiſtence, to it. 5 5 
This laſt reſearch ſeemed to me the more b 
ae fince it tended to decide whether, beſides the 
Whole perv ous ſyſtem, other organical parts were 
to. be found in an animal, of an undulated and 
winding texture, like that of the elementary parts 
of the nerves. ij s Dr! | 

All the tendinous hahe 5 in general, or rather 
all the tendons, when examined with a microſcope, 
ſeemed to be formed of a vaſt many very. ſmall, 
fimple, longitudinal faſcie, ſeparated one from the 
other by the cellular membrane. Each of theſe 
faſciæ, which I ſhall call primitive faſcia, becauſe 
they a are not t compoſed of ſmaller ones, is Frey of 
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an intinlte butter of extremely fine chicks, which 
I ſhall call primitive tendinous cylinders, becauſe 
they are not ſubdivided into ſmaller ones, in what- 
ever way they are prepared or examined. Theſe 
primitive cylinders run along the tendon for its 
whole length, and are ſolid throughout; that is to 
ſay, neither vaſcular nor hollow. They are much 
ſmaller than the primitive nervous cylinders, and 
are tied together in the primitive tendinous faſcia, 
by an almoſt imperceptible, ſubtle, and elaſtick 
cellular membrane. Theſe primitive cylinders ap- 
peared to me of the ſame ſize throughout the 
whole of the tendon in an animal, and likewiſe in 
all the tendons. They are homogeneous cylinders, 
every where uniform, neither hollow, nor formed 
of ſmall veſicles or, globules ; ; in a word, e are 
canals. 1 

All the reſearches I made to Alebver 1 
theſe cylinders were compoſed of other ſmaller parts, 
were totally fruitleſs, ſo that I am obliged to con- 
ſider them as non- organick, primitive ſolid threads. 
Theſe primitive cylinders then, which compoſe the 
. tendinous ſubſtance in its laſt decompoſition, being 
many of them united together, form the primitive 
tendinous faſciæ; and it is from ſeveral of theſe 
laſt that the tendon is at length compoſed. As the 
cellular membrane which binds together the pri- 
mitive tendinous cylinders yields eaſily, and as at 
the ſame time that of the primitive faſcia itſelf is 
tranſparent, it is eaſy to diſtinguiſh the progreſs of 
the primitive tendinous threads, and this progres 
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is ſo very like that of the primitive nervous cylin- | 
ders, that it would be difficult to diſtinguiſh them. 
The tendinous threads elongate, and form undula- 
tions in the whole ſubſtance of the tendon, and the 
appearance of a ſpiral ſtructure and of bands in the 
tendons, as well as in the nerves, is cauſed by theſe 
undulations. | * 78 

Fig. z. repreſents a primitive tendinzg faſcia, 55 
which appears formed of a vaſt number of primi- 
tive tendinous threads. Theſe threads, parallel to 
each other, run along the tendon, forming regular 
undulations, from whence, as has been ſaid, ariſes 
the appearance of bands or ſpires. At r, r, two of 
theſe threads are ſeen, purpoſely ſeparated from 
each other with the point of a needle. 
Fig. 4. repreſents another tendinous faſcia, com- 
poſed of primitive threads, r, r, r, obſerved, in 
water, and ſtripped of their cellular menabranes. 
The cylinders here are neither undulated nor Wind- 
ing, becauſe they have been pulled out, and de- 
ranged from their natural ſituation by the needle. 
with which I ſeparated them. 5 

My reſearches into the ſtructure of he cellular 
membrane of the nerves, which, as we have ſeen, 
is no other than a web of very ſmall, winding, tranſ- 
parent cylinders, led me to think that the cellular 
membrane of the tendons ſhould be of the ſame 


nature, that is to ſay, quite filled and woven with 


che ſame cylinders. I have in reality obſerved 
them with very little difficulty, and found them of 
200 
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the fame ſize and form as in the nervous membrane, | 
and their progreſs to be alike in both. + 

Pig. 5. repreſents a ſmall portion of the mem 
brane, or cellular web, of a primitive tendinous 'Y 
faſcia. It was formed of a great number of Win. 
ing cylinders, of which a few only are expreſſed 
in the engraving, that they may be the better diſtin- 
guiſhed, and are indicated by the letters r, , 17 1 
7,7, r. I obſerved them with the ſame. lens with 
which J obſerved thoſe of the cellular membrane of 
the nerves, and the primitive tendinous threads of 
Fig. 4. and 5. explained above. The ſizes of theſe 

threads of the tendon, and of the cylinders of its 
coat, are equal to thoſe of the winding cylinders of 
the nerves, and almoſt equal to thoſe of the primi- 
tive, tendinous threads themſelves, - ſo that they 
may be all regarded as pretty alike 3 an fizey without 

| 00g: into > any lenfible errour, 
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On the Tendinous part of the Diaphragm. 


Fig. 1. of Plate VII. repreſents a portion of the 
diaphragm of a rabbit. a, p, 9, r, is the fleſhy 
part; 8, u, c, r, the tendinous part; u, is the trunk 

of a nerve that enters the diaphragm, and à, r, is a 
vein. What deſerves attention is, that the nerye n, 
has all its ramifications towards the fleſhy part of 
the diaphragm, and none towards the tendinous 

part. I have however found nerves in other ani- 


83 mals, 
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mals, which led towards the tendinous part; | bait 


they had no further ramifications in their progreſs 
towards it; and I have not till now obſerved in 
any caſe; any nervous branch which ended in the 
tendinous part, as happens in the fleſhy ane, where 
they decreaſe rapidly and diſappear. J, f, f, are 


the branches of the nerve z. o, o, o, o, are the 


branches of the vein a, r, towards the fleſhy part. 
, Y, are very ſmall branches of the ſame vien, rup- 
ning in almoſt a ſtraight line along the tendinous part 
of the diaphragm, and forming, as is ſeen, a very few 
ſmaller branches. 1, u, u, u, u, u, u, are very {mall 
longitudinal veſſels without ramifications, which, 
riſing: Mag ano” vien a, r, run along Pp rendinous 
Part. | ; 
The ao: ſubſtance 4 is bright like es id 
tranſparent; and its branches, even the ſmalleſt of 
them, are opake. If the ſmalleſt thread of a nerye 


were received in it, it would be eaſily ſeen; and 


this very different mode of ramification which the 


nerve aſſumes ; in the two different parts of the dia- 
phragm, is as complete a proof that the tendons do 
not receive neryes, as it 1s certain that the muſcles 
do receive them; it is a complete proof that theſe 
two animal ſubſtances are perfectly different from 
each other; and it proves the falſity of one ever 
ö havipg been, or having ever degenerated into, the 
other, as many anatomiſts have believe. 
The phyfical reaſon why the nerves do not ra- 


| mify towards the tendinous parts of the diaphragm, 


and why the veſſels: ſend * few ramifications, 
N : and 
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and * Ck perceptible; to theſe parts, may, L 
think, be principally. aſcribed-to.the ſubſtance of 
the tendons itſelf, which preſenting a greater ob. 
ſtacle than the fleſhy part, does not allow a great 10 


free vegetation, either to the nerves or veſſels. 1 


When the tendinous part of the diaphram is ng 
ly examined, as well with the naked eye as with 
glaſſes, the uſual ſmall ſpots and bands ace obieryed 
in it, formed in the accuſtomed way, of - undulating 
threads. Fig. 2, repreſents a very ſmall -portion of 
this part of the diaphram, in which, obſerved with 
a very ſtrong lens, is ſeen the PUN progreſs of 

the primitive tendinous threads. 2 

The ramifications of the blood veſſels likewiſe de- 
ſerye ſome conſideration. ,: The vein/ throws out all 
its principal branches towards the fleſhy part of the 
diaphragm, or rather, its principal ramifications ; 
and theſe are very ſmall. A vaſt number however of 
very fine veſſels, without the uſual ramifications, 
and almoſt parallel, run in a right line by the tendi- 
nous part, and paſs into the oppoſite fleſhy part, | 
where they. min. and at length loſe DOI: 


On the StruAure 7 the The. | 


My e on the 2 led me to ex- 
amine the muſcles, or rather their elementary fi- 
bres. The ſtructure of the muſcles, when obſerved, 
is more regular and leſs uncertain than that of the 
tenglons, although obſervers do not agree as 00 all 
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the Particulars. The learned Prochaſka deſerves 
here, again a particular homage, for having ſup- 
plied us with a ſmall work, entitled, de Carne Muſ- 


culart ; Vindob. 1778, in which he leaves us 2 81 
little to deſire on this ſubject. 


This &ilful profeſſor finds an appearance of whit- 


iſh wrinkles, on examining the muſcular fibres with 
a very ſtrong lens, and is perſuaded that they are 
no other than ſuperficial impreſſions made hy the 


veſſels, cellular cylinders, and perhaps likewiſe the 
nerves, which ſurround the ſheath of the muſcular -* 


4 * x + 


fibres themſelves. He is of opinion, that when a 


muſcle is boiled in water, theſe veſſels and very de- 
licate threads ſhorten, embrace the fibre here and 
there, and N on it the whitiſh wrinkles « or 
crevices. 5 ae. . ot Fe 0h e 

Prochaſka repreſents the appearance of thels 
| wrinkles by Fig. 12, of Plate IV. in his work, and 
this Figure is perfectly fimilar to Wand 1 N 2 
of Plate VI. of mine. 

I obſerved in breaking the nivſele by Aegiers; 


with very ſharp-pointed needles, that it is at length 


brought into very fine threads, which no pains can 
divide again into lefſer ones. I ſhall call theſe fila- 
ments primitive fleſhy threads, | 


Some hundreds of theſe threads united together, 


form a ſimple. faſcia, which I ſhall call primitive 
feſty faſcia. The . is at length formed of a 

great 1 number of theſe faſcie, 
1 examined the e fleſhy faſciz with all poſſible at- 
tention, and with ens of x Fo part of an inch in the 
3 focus, 


| o O18 0, * „ 
focus, but have never ſucceeded in finding a firuc- _ 
ture altogether: fimilar, either to that of the tendons 
or that of the nerves. The greater part, of So ſmall 
white ſpots that ran tranſverſely acroſs the faſcia, 
were curvilinear, e ere dr unin- 
bank's | | | 
Fig. 6, Plate VI. editing — primitive fleſly 
faſciz, in contact with each other, and covered with 
their cellular membrane. Two u, m, 5, 5, are, as 
1 have ſaid, ſpotted circularly, and in the twoothers, 
r, r, a, a, the ſpots ſeem in ſome places to form 
a certain number of ſmall angles, ſuch as are deſerib. 
ed in the Figure. This! is all [ n obſerve to a 


certainty. | | 
Fig. ) repreſents a primitive fleſhy Rita, Wee 


ed like the four others, with cellular membrane, 
but only in part. I ſucceeded in raiſing this cel - 
lular membrane, as it is deſcibed in the plate, at one 
of its extremities, and in obſerving the primitive 
fleſhy threads, and at the ſame time, the ſmall cireu- 
lar fpots. The primitive fleſhy threads are ſolid cy- 
linders, equal to each other, and very perceptibly 
marked at equal diſtances, with reſemblances to 
ſmall crevices or wrinkles. | I could not perceive a 
true undulated progreſs in theſe threads, and the 
ſmall curvilinear ſpots of the primitive faſcia, ap- 
peared to me to be occafioned by the ſmall indept- 
ed marks of the primitive fleſhy threads. my o, c, 
is the part ſtill covered with the cellular membrane; 
a, e, are primitive T's een Nen n 
Fark wank e N note 
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Fig 8, repreſents a ptimitive e faſcia, co- 
| __ with its ſheath. After ſeveral attempts, I 
ſucceeded. in ſtripping it entirely, as it is drawn in 
Fig..9. It was compoſed. of a very great number of 
ſolid homogeneous. cylinders, which were inter- 
rupted at equal diſtances, by very ſmall marks or 
Lines, which, obſerved in different poſitions, might 
have paſſed for ſmall globules. I cannot decide AS 
to their true nature, obſervation not carrying me 
further. Sometimes one would ſuppole theſe ap- 
parent globules to be ſo many wrinkles, formed by 
the contraction of the threads themſelves. = 1 i 
I obſerved them, both immediately after the ani- 
* death, and when they were on the point of be- 
coming putrid. Fig. 9, does indeed repreſent theſe 
eylnders a little undulated, and ſo they appear to 
_ "the naked eye; but they could not be in their real 
ate, after the preparation they under went. The let- 
ters, v, r, r, r, expreſs primitive fleſby threads, a 
Hitle ſeparated from each e and 1 a re- 
en „ 5 
Theſe ſucceſſive e 0 8 me 10 alow 
Gone difference betwixt the progreſs. of the tendinous 
eylinders, and thar of the fleſhy, eylinders ; the ap- 
| pearance of ſpots in the primitive fleſhy faſciæ like - 
wiſe - ſeems a little different from RIPE of the a 
of the tendons. 55 
I alſo paid a particular attention to ** coats ond 
4 cellular membrane of the muſcles, and found them 
to be formed, as in the tendons, of the uſual tranſ- 


| 3 2 winding cylinders. | Fig. 10, repreſents 2 
ao | {mall 


of veer 
ſmall Portion of the cellular membrane of the mu; 
cles, which is ſeen to be no other than a web of ye+ 


ry ſmall cylinders, , m, r, r, ſhows their pro- 
greſs and ſize, which en me 1 
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8 en 
After all . * ew ſaid on 1 „ 
the nerves, muſcles; and tendons, theſe three ſub. 
ſtances, ought. readily to be diſtinguiſhed one from 
the other. It has been ſeen that the nerves are com- 
poſed of tranſparent primitive cylinders, which ap- 
pear to be filled with a mucous ſubſtance. Theſe 
cylinders. are much larger than the primitive fleſhy 
cylinders, and primitive tendinous cylinders, ſo 
that it is abſolutely impoſſible to confound them | 
together. The primitive nervous fibres haye ano- 
ther charaCteriſtick in their progreſs; * they run ſer- 1. og 
pentining and undulating, whilſt the 12 1 0 fibres 
tend very much to a right line. hs NS of 5 | 
Ihe primitive fleſhy. threads of he 3 : 1 
nervous cylinders are inſtantly diſtiriguiſhed, not 
only by their being ſo very ſmall, and by their pro- 
greſs, but likewiſe by their ſolidity. They are in 
no way either veſſels or canals, but ſolid cylinders, 
homogeneous throughout. The apparent ſtructure, 
not only of the ſimple 8 1 8 thread, but 
likewiſe 
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nixewiſe of the fleſhy faſcia itſelf, is beides altoge - 


ther different; and when we are a little accuſtomed 


to examine them, it ſeems no longer poſſible to be 


miſtaken, and to confound one with the other. It 
is true that the primitive tendinous threads have an 
undulated and winding progreſs, like the primitive 
nervous canals, but they are much ſmaller, and 
like the, fleſhy threads, are quite ſolid, fo that it is 
impoſſible to miſtake them for the primitive nervous 
cylinders, which ſeem to be filled with a diſtinct 


ſubſtance. Neither can the fleſhy threads be eafily 


miſtaken for the tendinous threads, athough both 
of them are ſolid: and of equal bulk, becauſe the 
latter are evidently diſtinguiſhed. by their winding 
progrefs, Wich is not ſcen in the fleſhy threads; 
and becauſe they do not alter in ſize or ſhape on 
their ptogteſs, in oppoſition to the fleſhy threads 
which are interrupted continually by. ſmall eriſpa- 


tions and nodofities. 


Theſe characteriſticks being once well eftabliſh- 
ed, I repeat that! it is no longer poſſible to confound 
theſe three animal ſubſtances, the nervous, the 
fleſhy, and the tendinous, together. I have many 
times made the proof of this, without ever having 
been deceived. I employed a perſon to put the 
ſmalleſt imaginable particle of a nerve, a muſcle, 
or a tendon, at his choice, under my microſcope ; 


_ theſe particles were detached with the point of a ve- 


ry fine needle, from the above ſubſtances ſwimming 
in water 5 a moment's examination enabled me to 
1 Bald, e e i * 72 85 know 
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know them 705 a certainty, and to Wa to 


which of the three ſubſtances they belonged. 


It would be ſuperfluous, to dwell on the Fe | 

tance that the diſtinctive characteriſticks I have 
| fixed on the primitive ſtructure of the nerves, muſ- 
cles, and tendons,” may be of to anatomy, and to 


animal phyſicks. It is ſtill, doubted whether many 


of the parts endued with motion, have, or have 


not, muſcles No one can be ignorant of the diſ- 


pute on the fleſhy fibres of the uterus, particularly 


on the exiſtence of the muſculus orticularis of Ruiſch. 
When we ſee an Albinus paſs this muſcle in ſilence, 
when ſpeaking of the uterus; a Haller who cannot 
find it; and Ruiſch himſelf who appears to diſvaow 
it in his old age, we remain in ſuſpence on viewing 
the excellent reſearches a great Engliſh anatomiſt 
has made into this muſcle (a). „ 


All the difficulty lies in knowing whether what 3 is 
by ſome called a muſcular ſubſtance in the uterus, 


is really ſo. The exiſtence of a ſubſtance i in this 
viſcus is inconteſtible, and this ſubſtance by ſome 
is ſaid to be fleſhy, whilſt others openly deny it that 


quality. A very ſmall particle examined by a good 
obſerver in a microſcope will decide the queſtion. ' 
The characteriſticks of the fleſhy fibre are too clear 


to be confounded with other animal ſubſtances. 


The nature of it may then be determined in a few 


inſtants, and the queſtion, which to the great ſcan- 


dal of anatomy has exiſted for half a century, may 


be decided. 


(a) Hunter di Utero Gravido. 


The. 
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The ſame may be ſaid' of the other parts of the 
animal machine, and a like trial may be made, when 
there is a doubt whether any particular part does, 
or does not, receive tendinous fibres. The eharacteriſ- 
tieks of theſe laſt are no more equivocal than the fleſhy 
fibres, and a microſcope may determine to a an 
whether ſuch parts are tendinous or not. 

In a word, I believe the well eſtabliſhing the als. 
ra&eriſticks of the three ſubſtances, che nervous, 
fleſhy, and tendinous, to be highly advantageous; 
and if I had found myſelf in favourable fituations, I 
ſhould already have made applications which would 
have been uſeful to the knowledge of the human bo- 
dy, and ſhould probably have diſſipated many doubts, 
and terminated many queſtions, as to the ſtructure of 
many of its parts. Wherever, for example, there 
are tendinous fibres, it would not be difficult to 
explore them, and to aſcribe to n part the tex- 
ture it really has. 

1 was defirous in the mean \ time of examining, ac- 
cording to the rules I have eſtabliſhed above, what 
the ſtructure of the ſmall blood-veſſels is; and in 
ſpite of my attention and patience in the courſe of 
my obſervations, I have not been able till now to 
ſee any thing that might lead me to ſuſpect, that 
there were either nerves or muſcles in the textures 
of theit coats. I do not pretend however to aſſert any 
thing deciſive on the ſubject, and even wiſh other 
_ obſervers to buſy themſelves upon it, and to ſee 
whether or no I have been miſtaken. But they will 
in the mean time allow me not to admit of thoſe 
theo- 


* 
* 
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theories that bave à nervous or -ruiſculer: ſtrut⸗ 

ture, of which they ſuppoſe rhe blood veſſels 
to be formed, r their "OR man which they do 
not e | 0 n an 
Many chisgs b have been written, wind moſt f 
them uncertain, on the ganglions. It is generally 
believed that they ſerve to collect the medullary 
part of the nerves, and to furniſh an origin, as if 
each of them were a ſmall brain, to new threads of 
nerves. By entering upon a. ſhort inveſtigation of 
the ganglions, a good obſerver may eaſily know the 
ſtructure of theſe organs, and form a truer concep- 
tion of their uſes, which ſeem cn. 10 very rener 
to the animal econmm . , grlt” 5: has 
Were 1 in circumſtances more favourable. 30 this 
ſpecies of obſervations, I ſhould not fail to examine, 
all theſe. parts, and ſtill many others, which I Perg | 
obliged, for the preſent however, to leave to the 
induſtry of other obſervers. I ſhall only fay.two, 
words on tendons. Anatomiſts . diſpute whether 
they be or not, an elongation of fleſhy ſubſtance, 
that is to ſay, of the ſame nature as muſcular fi- 
bres, I can take upon me to ſay that I have never 
ſeen a primitive fleſhy thread, nor a primitive fleſhy 
faſcia, become tendinous, however I have multi- 
plied my obſervations, particularly on the tendi- 
nous and muſcular parts of the diaphragm, in 
ſmall animals. I have ſeen primitive fleſhy faſciæ 
terminate as a, fleſhy: ſubſtance, and have ſeen pri- 
mitive tendinous faſciæ introduce themſelves be- 
twixt the fleſhy ſaſti, but it was not to unite their 
ſubſtances 
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ſubſtances with that of the others. In a word, one 
faſcia does not begin where the other ends, but. 
they introduce themſelves into each other, like 
the cogs of two wheels that faſten and riſe one 
within the other; the tendinous threads particu- 
larly, penetrate a great way amongſt the muſcular 

ones. 1 8 


On the prinvtive 0 if ind Body, | 
or on the Cellular Membrane. 


The primitive winding cylinders I have diſco- 
vered in the cellular membrane of the nerves, 
tendons, and muſcles, are of all the parts or or- 
gans that I know of, in the animal body, the 
ſmalleſt. 'They are, as has been ſeen, much ſmaller. 
than the fineſt blood veſſels, that do not allow but 
one globule of blood to paſs at a time. Alt the 
attempts I bave made to reduce them into 
ſmaller cylinders, have been ineffectual, and al- 
though they are obſerved with glaſſes of the great- 
eſt ſtrength, they appear very ſimple, and not ſur- 
Ae by other ſmaller veſſels. 

The philoſopher who is not fond of 1 
who admits no other ſtructures or parts in the ani- 
mal body as certain, than thoſe which obſervation 
has diſcovered in it, will find no difficulty in con- 
ſidering theſe winding cylinders, as primitive 
ſimple principles, not compoſed of other leſſer 
ones. This is a d. of Which obſervation de- 
þ monſtrates 
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monſtrates the reality, and from which we muſt 
ſet out, to reaſon fundamentally on the functions of 
the organical parts of a living body. _ . 

One general purpoſe of theſe winding cxlinilkes 5 
may be, if they are really veſſels, to nouriſh the 
parts in which they are found, or which are ſur- 
rounded by them: According to this hypotheſis; 
they may perhaps ſerve for the nutrition of the 


primitive cylinders, as well nervous, as tendinous 


and fleſhy. But there is another purpoſe, ſtill more 
noble, and perhaps equally important, to be aſcrib- 

ed to them; the principal functions of life may 
even depend on them: the ſmalleſt changes made 
in theſe organs, may cauſe the utmoſt diſorger in 
the animal economy. | 

My experiments on poiſons have \ ſhown that 
they bring about the death of an animal i in an un- 
known way, and we ſeem to need the diſcovery th 
of a principle; an organ in ſhort, on which theſe 
poiſons act. Who knows but this principle, this 
organ, may conſiſt in the winding cylinders we have 

obſerved? But what can be expected from an 
inſenfible ſubſtance, and one on which Na do not 
ſeem to have any action? 

But before we proceed farther, we muſt ſee whe⸗ 
ther theſe canals or cylinders are found in other 
parts of the animal, and whether they form a ſy ſtem 
of veſſels and organs, hitherto unknown. 

We firſt obſerved them in the external cellular 
membrane of the nerves, tendons, and muſcles. I 


have fince ſhown how they may with caſe he found | 
Yor bh RE I. e 
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in all the cellular, membranes of theſe organs; ſo 
that their whole cellular ſubſtance is a web of wind- 
ing canals. Al 

1 have obſerved that when the! primitive nervous 
ie is covered with winding cylinders, its ſize 
is more than double what it is when it is ſtripped. 

A great number of theſe nervous cylinders form 
nerves, which are larger or ſmaller, and ſeveral of 
theſe nerves are uſually united together, to form the 
very large ones. All theſe nerves have proper cel- 
lular coverings and common ones, and theſe cover- 

ings are made of winding cylinders. If I now ſup- 
poſe that the maſs of nerves is formed of two parts 
of winding cylinders, and of only one part of pri- 
mitive nervous cylinders, I do not think I am 
much miſtaken. By applying the ſame mode of. 
_ reaſoning to the tendons and muſcles, it will be 
found that the winding cylinders make up the 
greater part of theſe two ſubſtances, becauſe the 
primitive tendinous and fleſhy threads are of the 
ſame fize with the winding cylinders, and theſe 
encreaſe their maſs by the numberleſs windings 
they make round the primitive cylinders of theſe 
parts, over which they heap themſelves. 

Some hundreds of primitive threads, whether 
1 fleſhy or tendinous, form the primitive faſcia ; and 
à great number of theſe at length form the muſcle. 

ar tendon; fo that I think 1 ſhall not be led into 
an errour by the belief, that out of fix parts, of 
J which the muſcles and tendons of an animal are 

compoſed, five of them are winding cylinders, 
4 | and 
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und one only the primitive threads of theſe two 7 
goat | 

We already fee that ne o aa a s 
part of the animal ſolids is compoſed of winding 
eylinders; it remains to examine whether theſe 
cylinders are found in other parts. This reſearch, 
Which will throw a great light into the a, 

of anatomy, is very important. A 

Firſt, it is natural to ſuppoſe, that if theſe wits 5 
ing cylinders are generally found- in the cellular 
membrane of the nerves, muſcles, and tehdons, 
they ought likewiſe to be found in the cellular ſub- 
Nance of other parts; and as the membranes them- 
ſelves are no other than cellular, the winding cy= 
linders ſhould conſequently be found in theſe mem. 
branes. It would be tedious t6 give a detail here 
bf my obſervations on theſe parts; I reſerve the 
doing this for another oecafion. It will be ſuffi: 
cient to fay that I have found the whole eellular 
ſubſtance to be formed of winding eylinders, in 
whatever part of the body it is met with. I have 
found them in the membranes of the brain, in the 
pleura, the peritoneum, the meſentery, the miediaf- 
tinum, the pericardium, the perioſtium, and the 
pericranium, and in the ligaments of the liver and 
vther vifcera. The membranes of the arteries and 
veins are formed of theſe cylinders, and their inter- 
nal coats which ſeem ſo compact, are woven with 
them. All the cellular ſubſtance, the ſacculi, and 
the veſicles which contain the fat, are a web of 
theſe winding cylinders. In a word, I know of no 


part in the body which has a cellular 2 
T 3 
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and does not preſent theſe winding cylinders, 1 
ſhould except the membranes of the vitreous and 
exyſtalline humours, in which I was not able to ob- 
ſerve it; and alſo the lamina of the tranſparent 
cornea, which did not preſent them to me with cer- 
tainty. If theſe. membranes be deſtitute of winding 
eylinders, they muſt be diſtinguiſhed from the or- 
dinary cellular e and are of another na- 
ture. 

If it now be conſidered chat ha Ge ſabſtance 
is found in all the organs of the animal body, and 
that all the ſolids are principally compoſed of it, 
it will readily be concluded, that the winding cylin- 
ders form the greater part of theſe ſolids, and that 
all the reſt is very trifling when compared with them. 
The uſe of ſo great a number of cylinders is 
without doubt of the. higheſt importance; but this 
is not the place to treat of it. The ſubject requires 
new. obſervations, and very. many experiments, the 
greater part of which I have not yet made. I have 
indeed thought that the matter of which they ſeem 
to be formed, is a glutinous ſubſtance ſimilar in 
conſiſtence and colour to a gelly or a mucous mat- 
ter. I am ſomewhat apt to ſuſpect, that the gelati- 
nous matter which is drawn from the animal ſub- 
ſtance, is nothing elſe than the matter of which theſe 
winding cylinders are formed. But I repeat that I 
have not yet made a ſuffigient number of experiments 
to determine with certainty, either their real nature, 
or the uſes to which they may be deſtined in the 
living body. It is enough for me at preſent to have 
eſtabliſhed the exiſtence, fize, and extent of them. 
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REFLECTIONS | 'ON THE MOTIONS or ' 
8 "THE MUSCLES. " 


THE primitive nervous eylinder isabſolutely fim- Þ 
ple, is never found larger or ſmaller in its progreſs, 1 
and is not ſubdivided into leſſer branches. It appears 
beſides to be filled with an homogeneous, tranſpa- 
rent, concrete, matter or fluid, which ſeems in dif- 
ferent caſes, to form itſelf into irregular ſpheroidal 
corpuſcles, more or leſs elongated, and generally of 5 | 
a much ſmaller fize than that of the Tour | ater of F 
the blood. ; 
In animals, the nerves ramify much OAT 
arteries and veins, and their ramifications diminiſh 
in fize much more than thoſe of the blood - veſſels; 
obſervation has therefore eſtabliſhed this truth, that 
there 1 is aleſs number of ramifications of nerves, in 


any given part of an animal whatever, a muſcle 


for example, than of veins and arteries: it follows ; 
"FS 


hence 


278 FONTANA 


hence, that the f. pace occupied by the blood veſſels 
muſt be much 1 than that occupied by the 
nerves. 

The primitive nervous gylinder is about 8 as 
large as the primitive blood-veſlel, and this laſt is 
about four times as large as the primitive fleſhy 
thread. Thus is the primitive nervous cylinder 
about twelye times the ſize of the primitive fleſhy 
thread, and when the primitive fleſhy faſciæ are at- 
tentively examined, we can ſcarcely ſay that we ob: 
ſerve blood-veſſels in them, and remain uncertain 
whether we really ſee nerves in them or not ; and 
it is abſolutely impoſſible in any circumſtance, to 
ſee either veſſel or nerve proceeding to the primitive 
fleſhy threads. If there were any blood-veſlel or 
ſhred of a nerve betwixt the primitive Heſhy 
threads, theſe threads would nat meet in contact, 
as they actually do for their whole length; their 
diſtances would be rendered four times greater by 
the blood - veſſels, and twelve times. greater by the 
nervous cylinders. Theſe would be much more 
viſible. to the microſcope, on agcount of their tize ; 
but we, obſerve nothing of them. The fleſhy threads, 
cling to each other in ſuch a way for their. whole 

length, leaving. ſcarce any ſpace: betwixt, that we 
can ſcarcely . perceive the very fine cellular weh, or 


glutinovs principle, that faſtens them together. 
Me may I think deduce from hence, that a muß. 
| cle is in the greateſt part formed of primitive fleſhy 
thao, and} 1 4 ba of Fimitive en eylin- 
dle 78. 
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Jers. The blood veſkels e a medium be- = 


_ twixt theſe two quantities. 
We may likewiſe reaſonably 2 Raw tho 


primitive fleſhy threads are not accompanied 
throughout, nor environed on all fides, by blaod- 


veſſels, and ſtill leſs by nerves; and I am almoſt in- 


clined to think, that an entire fleſhy faſcia, ſcarcely 
receives any primitive blood-veſlel, or primitive ner- 
vous cylinder. Hence it is ſcarcely probable, not 
to ſay abſolutely impoſſible, that every fleſhy thread 
can receive, either a venous canal, or a primitive 


nervous cylinder. Theſe ſeem to be the natural con- 


ſequences of immediate obſei vation, and of the very 


great diſproportion there is betwixt the ſize gf the 


primitive fleſhy threads, and that of the mjnuteſt 
blood-veſſels, and the primitive nervous cylinders. 

It would be unaptly objected, that the primitive 
fleſhy threads could not vegetate, if there were not 
blood - veſſels to nouriſn them; that they could not 


contract, if there were not nerves throughout; and 
that they would not be ſenſible, if. they were not 


accompanied throughout by primitive nervous ca- 
nals. It is needleſs to remind, that to enable any 


part to vegetate or encreale, it is, ſufficient that a fit 
humour be conveyed to this part; and that a hu- 


mour may reach a part, by other veſſels than by 


thoſe of the blood, or by ſimple tranſudation. The 


contraction of the muſcles does not neceſſarily ſup- 
poſe that the nerves muſt penetrafe into all the mi- 
nuteſt part of a muſcle, and that they ought to touch, 

uf undS and envelope every one of its clementary, 


4 
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parts, which condi not even 1 combined by the or- 
dinary quantity of nerves. Senfibility i is in the muſe 
cles in general, and no experiment can demonſtrate 
that the primitive fleſhy thread is ſenſible, and much 
leſs, that 1 it is ſo in all its parts. Our ſenſes are too 
blunt to reach ſo far as this. | "TY 
The conſequences we have juſt drawn from the 
primitive ſtructure of the nerves and muſcles, not 
only do not favour the different hypotheſes natural- 
iſts have imagined to explain the contraction of the 
muſcles; but likewiſe demonſtrate thar the greater 
part of them is abſurd. What however ſeems very 
clear is, that this undulated ſtructure of the primi- 
tive nervous / cylinders, and of the fleſhy threads 
and primitive tendons, ſerves admirably well to reſiſt 
very violent efforts in the machine; theſe parts being 
able to bear a very great extenſion without breaking. 
An important queſtion now preſents itſelf, which 

is preciſely occaſioned by the very ſtructure of the 
primitive nervous cylinders. It is, to know whe- 
ther the nerves are irritable; that 1 is to ſay, whether 
they contract when ſtimulated by any ſubſtance, or 
when any of the muſcles are contracted at will. All 
the obſervations and experiments hitherto made by 
the beſt naturaliſts, aſſure us that the nerves are not 
ated on by any ſtimulus, that is to ſay, that they do 
not diminiſh i in length, nor alter their fize, whether 
they are externally pricked, or whether the animal 
employs them in contracting the muſcles : but theſe 
xperiments prove nothing, unleſs it be that the 
external coat of the nerves 15 in theſe caſes altoge- 
ther uſeleſs ; ; | they do not prove that the internal 
paret 
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parts of theſe ſame nerves is motionleſs, and that 
the primitiye nervous cylinders are not capable of 
ſhortening themſelves. The external coat of the 
nerves is not fo formed as In any way to prevent 
an oſcillatory or contracting motion of their primi- 
tive canals, and the winding ſtructure or progreſs 
of theſe cylinders would lead one to ſuſpect the con- 
trary. e th . 
But it muſt be left to expcrivions to decide on 
all occaſions when it can be conſulted; our reaſon- 
ings very ſeldom exceed the limits of fimple con 

jecture, even when ce ſeem founded on the com- 

pleteſt analogy. | > LOSS. ID 
If the primitive nervous cylinders he their 
fituation whenever the nerve is ſtimulated, the ſpi- 
ral figure which reſults from the poſition of theſe 
cylinders, ought neceſſarily to be -more or leſs 
changed, and the ſpaces betwixt one ſpire and ano- 
ther, or betwixt one 'band and another, muſt” be- 
come greater or ſmaller: it is at leaſt certain, that 
the progreſs of the primitive nervous cylinders in 
a nerve cannot be deranged, without the ſpires be- 
ing deranged likewiſe. A common lens enables 
one to ſee the ſpires of the greater part of the 
nerves very well; thus is the obſervation eaſy, and | 
the preparation of the parts for the experiment not 
at all difficult. 1 principally made my obſerva» 
tions on the nerves of the diaphragm of ſmall ani- 
mals, ſuch as rabbits, and on the crural nerves of 
frogs. As ſoon as 1 had opened the animal, I em- 
ployed 1 ſome one to aer the 9 verves | 
Hh | | in 
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in the thorax of the rabbirs, and the crural nerves 
at their going out of the vertebræ. The diaphragm, 


and likewiſe the legs and feet of the frogs contracted 


themſelyes. At this time I obſerved the ſpires of 
the nerves with ſuch attention, that the ſmalleſt 


change in them could not eſcape me. I examined 


the nerves of the diaphragm at their minuteſt rami- 
fications, where the ſpires are the moſt ſimple, I 
repeatedly examined the ſmall nerves in frogs, that 
are ſent to the abdominal muſcles, and in which the 
ſpires are yet more viſible. But whatever diligence 


and attention I beſtowed on them, I never could 


perceive any alteration in their ſpires. However 
violently I ftimulated the nerves, and however great 


the contraction of the muſcles, I invariably found 


them motionleſs, and at the lame, diſtance from each 


other as before. 
Faving loft the hope I bad e of ſeeing | 


ſome motion in the ſpires of the nerves, I pro- 


ceeded to the laſt experiment I had to make on 
theſe organs, which was to examine in an immediate 
way, their primitive nervous cylinders themſelves. 
This obſervation; coſt, me a great deal of pains, and 
I cannot flatter myſelf with having ſo nicely obſer- 


ved the abſolute immobility of theſe threads, as I 
did that of the ſpires. But what I obſerved in them 


did not indicate motion, and as they have always 
appeared to me at reſt, I ſhall invariably believe, 


till ſome one, ſhall be more ſucceſsful than myſelf, 


that theſe. primitive nervous cylinders are in that 
} 18385 when the nerves are ſtimulated, and the muſ- 
$3 r cles 
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cles oontract; and I mall believe it the mpre readily, 


as/I cannot conceive how the cylinders can undergg 
a ſenſible change and yary their fi ituatien, whilſt wy | 


ſpires or bands remain quite motionleſs, | 
This fingular ſtructure of the nerves, and the re- 
gular progreſs of the primitive nervous cylinders, 


which ſeemed to promiſe ſame freſh diſcovery as 
to muſcular motion, and fome new uſe of the nerves 


themſelves, leave us as mych in the dark as before, 
and only ferveto diminith the number of hypotheſes 
that have been imagined to explain the contraction 
of the muſcles : ſo true is it that before we can at- 
tain a knowledge of the truth, we muſt paſs through 
all the errours that furround it. The ſyſtem of the 
vibrations of nervous threads, for example, ſeems 
no longer capable of being ſupported, after my ob- 


ſervations. I ſpeak of thoſe vibrations that are ca- 32 
pable of being perceived by the microſcope, and 1 
give up to metaphyficians the privilege of i inventing 


inviſible ones. 

The pretended very great velocity of the nervous 
ſluid ſeems to be contradicted by that inert, viſcous 
fluid or matter with. which, the primitive nervous 
cylinders appear filled. The conſiderable ſize of 
the nervous cylinders and blood- veſſels, when com- 
pared with the primitive fleſhy threads, leads me-to 
ſuſj ect that theſe threads are not put in motion, in 
an immediate way however, either by the blood, or. 
by the nerves. In a word, we are not only ignorant 


of muſcular motion, but we Ne even imagine 
| ©. 2 


Xx 
MST Tre r 2 
* , KK» —³ 2K . ee r JE. 12 


264 * * r O * A. 


- any thing to n it, and we ſhall apparently be 


driven to haye recourſe to ſome other principle ; 


that principle, if it be not common electricity, may 


be ſomething however very analogous to it. The 
electrical gymmotus and the torpedo, if they do not 
render the thing probable, make it at leaſt poſſible, 
| and this principle may be believed to follow the 
moſt common laws of electricity. It may likewiſe 
be more modified in the nerves than in the torpedo 
and gymnotus. The nerves ſhould be the organs 
deſtined to conduct this fluid, and perhaps allo. to 
excite it: but here every thing yet remains to be 
done. We muſt firſt aſſure ourſelves by certain ex- 


periments, whether there is really an electrical prin- 


ciple in the contracting muſcles ; ; we muſtdetermine 
_ the laws that this fluid obſerves i in the animal body; 

and after all 1 it will yet remain to be known what it is 
that excites this principle, and how it is excited, 


How many things are left in an uncertain ſtate, to 


; poſterity ! ! 


AT: roforic bbs and Conſequences deduced ' from 
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Such have been my obſery ations on the ſtructure 
of the nerves, tendons, and cellular membrane, and 


my conjectures e on ſome of the uſes of theſe parts. 
I have fo contrived as to give, to my principal ob- 
Ons at leaſt, all poſſible certainty. I have en- 
dceavoured 
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deavoured to render them as ſimple as poſſible, and 

have eſtabliſhed them en direct and enn | 

riments. ._ G e 

There is a great Ader e e a ae 
cal obſervation, and a microſcopical experiment. 
The firſt is no other than a ſimple repreſentation of 
an object, in the circumſtances in which we obſerve 
it; the ſecond is the analyſis of the repreſentation 
of this object, by which we are aſſured that an ob- 
ject of ſuch a nature, and not of any other, does ac- 
tually exiſt. In the firſt caſe, we ſimply feel an im- 
preſſion of the light, or view at moſt nothing more 
than an image; in the ſecond, we judge of the na- 
ture of an object by the image it preſents to us. 
Every one is capable of diſtinguiſhing with the mi- 
croſcope ; but few know how to judge of the things 
they ſee. Extenſive knowledge, and the greateſt ſaga- 
city, are requiſite to an obſerver, to conceive the ex- 
periments that neceſſarily conduct to a true ac- 
quaintance with a real object. {+ e 
There is a ſpecies of errour into which even the | 
moſt practiſed obſervers may eaſily fall. All our 
opinions on bodies are no more than ſimple compa- 
riſons; that is to ſay, we judge that ſuch a body, 
ſeen with the microſcope, is of ſuch a nature, and 
not of any other, becauſe it preſents. itſelf to us 
under the ſame forms or appearances, under which 
we are accuſtomed to ſee {ome object, when we ex- 
amine it with a microſcope, that i 18 already known. 
It is morally impoſſible that two. images ſhould 
be every way alike, and that the external objects 
they 


they repreſent ſhould be every way different. Al 
obſerver of penetration, if two objects ate not fi- 
milar, will at length find ſome difference in the ap- 
pearance of them, and will avoid an errour. But 
bow much induſtry and attention muſt he not ne- 
cefſarily employ ? This however is not the moſt 
dangerous ſhoal, although very enlightened ob- 
ſervers ſometimes run aground upon it. It ſome- 
times happens that we ſee a certain object with 2 
microſcope, which ſeems to agree in every reſpe& 
with the bodies we are beſt acquainted with, parti- 
.cularly when the ſtructure of - theſe bodies is not 
very common. It then ſeems impoſſible to us that 
an image can have ſo ſingular and perfect an agree- 
ment with objects that we know, and that the object 
which furniſhes it can be notwithſtanding of a per- 
fectly different nature; it is not impoſſible howe- 
ver but that this may happen. When, afterwards, 
the images that are repreſented are irregular, and 
theſe irregulatities are ſo many conſequences reſult- 
ing from the object which we figure to ourſelves to 
exiſt, we have not a moment's doubt, and yet may 
ſtill be deceived. 

To prevent the ſpringing up of theſe errours , it 
is abſolutely neceſſary to analyſe the obſervation it- 
ſelf ; that is to ſay; to make a microſcopical expe- 
riment capable of aſſuring us, that the object is in 
reality ſuch as the microſcope has figured it to us. 
This is the moſt difficult part of the undertaking, 
and this is what makes a nnn, W obſers 
vation 
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vation ad nn betwirt obſerver and * 


ſetyer. 5 
A ſimple bare obſervation does not ad a full 985 

confidence, even although it be made by à cele 

brated obſerver, becauſe it tacitly ſuppoſes that 


there is a neceſſary and excluſive agreement betwixt 


the image repreſented by the microſcope, * un 


real exterior object; which is not always the caſe. 
The image repreſented by the microſcope may agree 


with ſeveral objects at the ſame time, and it belongs 


to the induſtrious obſerver to determine which is 
the real exteriour object it repreſents and correſ- 
ponds with. It is then not ſufficient to ſay, I have 
ſeen ſo and ſo. The circumſtances muſt be deter- 


mined, and the obſervation varied a thouſand diffe- 
rent ways; it muſt in ſhort be analyſed; and the ex- 


perunents rendered decifive. , 
Of all microſcopical obſervations, I know. of no 
one that can eaſier lead the moſt conſummate and 


penetrating obſerver into an errour, than the exter- 


nal ſtructure of the nerves, in all of which it ſeems 


impoſſible for us not to diſtinguiſh, and that very 
conſtantly, a ſpiral form of the utmoſt regularity. 


The more we- obſerve them, whether they be large 
or ſmall, ſimple or compoſed 3 whether we exa- 


mine their principal trunks, or their leaſt viſible 


branches; we remain more and more perſuaded of 


their having a conſtant ſpiral ſtructure. Their very 
irregularities ſerve as proofs that they are all of 


way form, rather than they tend to undeceive us. 


They | 
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They not only conciliate themſelves to this ſtrüe⸗ 
ture, but beome ſo many luminous conſequences 


of it. 38 | 
The An re of the nerves 1 have end | 


tends greatly to a doubt, even of thoſe obfervations 
that appear the moſt conſtant and certain; and 


ſhould at once inſpite us with moderation and miſ- 


truſt. A haughty and confident tone only becomes 


an ordinary obſerver, quite ignorant of the innu- 


merable circumftances which may deceive him, and 
is frequently the character of a vifionary, who is 


more eloquent than judicious ; of a learned man 
who loves rather to divine nature in his ſtudy, than 
to conſult her where ſhe is ; or rather, of one who 
is fond of fubftituting dreams and viſions, to truths 


and matters of fact. A fingle experiment, one 
lonely obſervation, has often reduced to vapour, 
whole libraries of ſuch philofophical romances ; and 


to the ſhame of our age be it ſaid, they are ſtil} mul- 
tiplied, and perſons are found who are fond of loſ- 
ing their time in reading them. 

No part of what I have juſt now obſerved can be 
applied to the celebrated Dr. Monro of Edinburgh. 
He has not ſought to divine the nature of 'the 
nerves, but has examined into it; neither has he 
invented vain hypotheſes, but has conſulted nature 
herſelf. If he has been notwithſtanding miſtaken, 


it can only be obſerved, that errour is more acceſ- 
fible than truth. Truth is fimple, errour is in- 


finite ; or rather, if truth expreſſes nfetf by unity; 
errour is capable of expreſſing itſelf by infinity, or 
Zig . 
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at leaſt in ſo extenſive a way as nearly to approach 
it. It is certain, in relation to us, that errour aſ- 
ſumes all the appearances of truth, and may ſeduce 
us a thouſand different ways. To be ſatisfied of 
this, it will be ſufficient to read the hiſtory of hu- 
man errours. The greateſt philoſophers have not 
been exempt from them, and the moſt enlightened 
nations have fallen into errours that have conti- 
nued as long as themſelves. LR 
The efforts then that man makes to come at the 
truth, are a kind of game of hazard, in which the 
probability of falling into an errour is very great, 
and that of attaining at a truth very ſmall. Thoſe 
who arrive the lateſt are leaſt ſubject to err, ſince 
they profit by the errours of others, by finding the 
number of caſes that lead to them diminiſhed. 
Hence ariſes the impoſſibility of a work, comp- 
lete, and original in all its parts, dann an 
by one man, in a ſingle age. 

I hope the enlightened reader will n me 
this ſmall digreſſion on microſcopical errours, and 
that he will look upon it as a kind of apology for 
my work itſelf, which, whatever care I have taken 

to beſtow the attention of which I am capable, and 
which my circumſtances have permitted me, on 
my obſervations, I do not think free from human 


imperfections. And where is the obſerver who can 


ever aſſure himſelf of having ſeen every thing, and 
if I may ſo expreſs myſelf, of having exhauſted 
nature, in the firſt trials he may have made, on ſo 


many ſmall and diſtinct parts of the animal body | 
Vol. II. ; cÄ. 
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After a century of obſervations made on the blood 
by ſo many good obſervers, from Lewenhoeck 
down to Father della Torre, we ſtill ſeem ignorant 
of the figure, compoſition, fize, and ſtructure pf 
the corpuſcles that give a red colour to this fluid: 
this will be ſeen in my microſcopical obſervations, 
when I determine, imperfect as they are, to make 
them publick. It will now be ſufficient to excits 
the attention of naturaliſts on theſe ſubjects, and to 
give a neceſſary impulſe to the moſt ſkilful obſer - 
vers, to the end that» they may beſtow their in- 
duſtry on a ſubje& ſo important to the under- 
ſtanding the mechaniſm of the animal machine. 
When I ſhall myſelf return to theſe matters, with 
a mind tranquillized and refreſhed, I may add 
many important things, that may have eſcaped me 
the firſt time; and may correct others which I now 
think have been well obſerved. The true merit of 
a naturaliſt is in proportion to the number of dif- 
coveries he has made, and to the difficulty and im- 
portance of them. Man is liable to errours, and 
they ſhould therefore be pardoned him. They 
_ muſt be conſidered, to adopt the language of geo- 
metricians, as guantitates evaneſcentes, in compariſon 
to the diſcoveries; when theſe laſt are many, uſe- 
ful, and original. Dices enim, (ſays the Star 

Haller) cum fide autorem ee, cum quo naturam ſæ- 
pius conſentire videbis, &c. But when theſe diſco- 
veries are not found in a book, errour entirely diſ- 
credits the work, and its authour. The leaſt 


blameable i is the man who copies truths already 
13 * 
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. publiſhed, without adding errours to them; but 
his name will not be handed to poſterity, becauſe 


it will be indebted to him for nothing new, dons 


may ſerve to recall the recollection of him. 
Nothing but ignorance and envy can poſſibly 
confound the merits of theſe two claſſes of writers, 
and unjuſtly attribute to one, what thay other alone 


is deſerving olf e wifi 
| | 1] BABE 3.507 
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The learned: Edinburgh profeſſor, after beving 
examined the parts of animals that are moſt com- 
poſed and moſt intereſting, thoſe on which we have 
remarked above, extends his obſervations to many 
other parts, leſs important if you pleaſe, but which 
on that account are not better known: ſuch. as the 
nails, hairs, epidermis, &c, | | ra fentioc ined? 
He finds nervous ſpires likewiſe i in theſe. parts, 


or or pretends rather that they are com poſed of ner 


vous cylinders, although... he agrees beſides, that 
their nervous ſubſtance is not ſenſible; that is to 
ſay, that the nerves woven in them are not organs 
of ſenſation, as they are in general 1 in all the other, 
parts of the animal body. The opinion of Dr. 
Monro. i 1s by no means abſurd, although it may be 


falſe on the fide of obſervation ; becauſe it is cer- 


_ tain that many of the parts which are ſenſible, and 
ä Provided 


4 


292 © 0009 T ole Fin 


provided with nerves, burdens, offify, and loſe 
heir ſenſibility. But does obfervation clearly de- 
monſtrate that all theſe _ have been compoſed | 
of nerves ? 
Dr. Monro affures us that theſe organient parts 
are woven with cylinders entirely ſimilar to thoſe 
af which he believes the nerves to be compoſed. 
This reſemblance can only have a relation to the 
fize and reſpective figures of the part, ſo that the 
conſequence he wiſhes to deduce from it, is neither 
a. demonſtrated, nor an eſtabliſhed, truth. Bur 
though it ſhould even be proved that all theſe parts 
are compoſed of winding cylinders, in every reſpect 
like thoſe that furround the primitive nervous cylin- 
der, it does not on that account follow, that they 
muſt be compoſed of nerves, nor that they muſt ne- 
ceſſarily accompany the nerves in theſe parts; fince 
we have ſeen above that the cylinders which fer- | 
pentine and run along the nerves, although they 
form the coats of nerves, are'not ſo in themſelves. 
The cellular ſubſtance in the body is quite woven | 
with theſe cylinders, and is nevertheleſs not com- 
poſed of nerves. 
But this does not render the Doctor's loi 
unworthy attention. Tf all the parts in the body 
had the ſame ſtructure, if they were all compoſed 
of winding cylinders, avd if thefe cylinders were in 
all of them of the ſame ſize, the knowing that there is 
a general primitive texture common to all the ſolid 
parts of the body, would however be a an n excellent 
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Let rae examine then the reality of this particy- N 


lar, and in the courſe of my obſervations, pay as 
ſcrupulous an attention as I can to theſe ſmall bodies, 
which can ſcarcely be diſtinguiſhed Ku the 
ſtrongeſt glaſſes. 

My firſt obſervations relate to hairs. I ſhall any 
mention a few of the principal of them; as many 
as are neceſſary to give a general idea. I took a 
Hair, and cleanſed it ſeveral times by paſſing it 
ſlightly acroſs a piece of fine linen moiſtened with 
water; I then examined it with lens' of different 
ſtrengths, employing ſome that magnified 400 
times, and ſo upwards to 700, and have invariably 
ſeen the ſame ſtructure, and the ſame compoſition. 
Fig. 1. Plate I, repreſents an end of an hair, in 
which, towards its axis at a, a, I obſerved a dark 
ſpot, which was interrupted towards the middle af 
its length. All the reſt of the hair was of the 
colour of tranſparent amber. It appeared to be 
woven, and formed, or covered, with ſmall inter- 
rupted cylinders, winding in the manner of inteſ- _ 
tines. Among theſe cylinders, there were here and 
there very ſmall globules, the diameters of which 
did not exceed thoſe of the cylinders 'themſelves, 
and theſe globules were in ſeveral places fituated 
betwixt the intervals of them. The figure men- 
tioned above repreſents all this very clearly. 

I bruiſed the hair , m, towards one of its ex- 
tremities, and it ſeemed to me to be formed of ſe- | 
veral irregular rugged trunks, compoſed of groups, 
or Ny of very ſmall winding cylinders. Fig. 
| U 3 „ 
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3 "repreſents one of theſe trunks, which I bruiſed 129 


more. than I had done before. I found it as it is 
ſeen in the figure, that is to ſay, formed of winding 
cylinders, with many globules or round HOURS, 


| diſperſed c over them. 


Fig. 3. repreſents a ſmall portion of the hair of 
Fig. 2. ſeparated with the point of a needle; in it 


| are ſeen ſeveral globules detached from the wind- 


ing cylinders... 
"Fig. 4. ſhows an6ther mall portion of the eit of 


Fig. 2. which is pretty much like the other. How- 


ever when 1 looked at it after I had wetted it 


well with water, it was become like an irregular 


tranſparent pellicle, in which there ſcarcely remain- 
ed any traces of globules or winding cylinders ; 
Vir after Thad left it to dry, it ſoon recovered. its 
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The bed Father della 8 who 8 buſied 
himſelf ſo much in obſerving the minuteſt parts 
of the animal body with very ſtrong lens', aſſures 
us of his having diſcovered that we tranſpire 


through the epidermis, an immenſe quantity of 
"ſmall, tranſparent, differently ſhaped lamina, Theſe 
lamina heaped ſome over the others, compoſe the | 
ſcales of the cuticule, which he ſays is interwoven 
with Iymphatick veſſels, Laſtly,.he adds, that 


* x " * © f *4t » 1 wh * 4 * 
F | theſe 
2 o „ — * 


Y.- 
* 


* 5 „ 
g ; «yg | 4 
i ON Os O Ns. 


6 
theſe ſmall laminæ are even ſeen with the naked 
eye, in the ne, dane, that covers the fan. of | 

. 

In en "of Father della 1 1 e ook 

of my fingers well in ſeveral waters, and having re- 
peatedly dried it, applied it to a glaſs, keeping it 
there for ſome time, till the glaſs became ſoiled 
with. it. On making uſe of a ſtrong lens, which 
magnified upwards. of-700 times, I could diſtinguiſh 
nothing beſides very ſmall tranſparent globules, 
which neither dried nor diſappeared, as aqueous 
vapours do, but continued the ſame on the glaſs. 
Although there were ſeveral that touched each other, 
they did not unite their ſubſtances, to form larger 
ones. They were all of the ſame ſize and equally 
round, as is ſeen in. Fig. 6. which induces me; to 
believe that they are not a pure aqueous vapour, but 
rather a groſs oily ſubſtance. They are about four 
times ſmaller in diameter than the red globules of 
blood. Fig. 7. repreſents the ſize of a globule of 
blood, ſeen with che ſame lens as the globules of 
Fig. 6. 
I repeated theſe experiments a great many times, 
on the tranſpiration of the epidermis of many other 


parts, and could only obſerve the ag of which * 
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Being PIPER of exit Pe gluten of he Ain 
of cels, I had ſeveral brought me of different ſizes, 
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and found, after taking the gluten in a very ſmalt 


quantity, and diluting it a little in water, that it was 
formed of uniform irregular bladders, filled with very 
minute ſpheriodal nnd, 4 as 15 1 are deſeribed by 


Fig. 8. 


I ſuffered them to ary on the glaſs, and they then 
appeared as they are ſeen in Fig. 9, that is to ſay, 


more irregular than before, with large tranſparent 


edpes all round them, with irregular ahem ſcat- 
tered in different parts within. 

I broke two or three of theſe bladders or veſicles, 
ad a great number of very ſmall N e poured | 
from them, as is ſeen in Fig. 11, x 5 

The veſicle a, of Fig. 10, repreſents one of the 
veſicles of Fig. 9, in which an oviform body is ob- 
ſerved, with a ſpot in its middle. At its ſide is placed 
a globule of blood, c, by way of comparing dle r re- 
lative ſizes. 


On the Epidermis. 
Aſter having repeatedly waſhed one of my fingers 


| with great care, I detached from the epidermis 


ſeveral very fine laminæ, which had ſcarcely a ſenſi- 


ble thickneſs, with a razor. Fig. 12, of Plate VIII. 


repreſents one of theſe fragments examined with a 
very ſtrong lens. It appeared to be a web of winding 
cylinders which approached each other, and retreat- 
ed, with great order and regularity: very ſmall glo- 
un were here and there in it. I now 


covered 


3 
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covered one ns laminæ with water, in which 
ſtate it appeared more tranſparent, and the cylinders 
and globules were ſeen more diſtinctly than before. 
I employed glaſſes which magnified 700 times in dia- 
meter, but could perceive nothing more. Neither, 
hole nor poroſity could be diſtinguiſhed with the mi- 
croſcope, ſo that I can venture to ſay, that thoſs 
who believe they have ſeen pores in the epidermis, 
are abſolutely . deceived. Lewenhoeck was the firſt 
to lead other obſervers into this errour. Not that 1 
wiſh to aſſert that there really are none, I only lay 
that they are not obſerved' with the microſcope, It 
is very probable that the lymphatick veſſels which 
Father della Torre ſays he obſerved in the epidermis, 
in the form of net-work, are no other than my 
winding cylinders ; and I think them badly deſcrib- 
ed in Fig. 7, of Plate XII. of his work, and that they 
do not form a net-work, as he wiſhes to believe, 


Qs the Nails. = 


I I detached a very fine lamina from one of my nails, 
with a razor, and on examining it with very ſtrong 
lens', found it to be formed of the uſual winding 
cylinders, They appeared here however a little cloſer 
than uſual, and perhaps ſomewhat ſmaller. I found 
the uſual globules ſcattered amongſt them. Fig. 14. 
repreſents a ſmall portion of a nail, which I examined, 


I then covered another portion with water, and 
obſerved 


— — us 
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obſerved it in this ſtate. It ſeemed to me that the 
wioding cylinders were diminiſhed in number, and 


were in ſome meaſure ſtraightened, Every thing ap- 


peared more tranſparent and homogeneous, as iy re- 
Por by Fig. T* | 


7 f On the Bones and Teeth. 
The very bones, and the enamel of the teeth it- 
felf, are compoſed of the uſual winding cylinders. 
1 have not thought it neceſſary to deſcribe them par- 
ticularly by figures. The only difference I obſerv- 


ed was, that the winding cylinders which compoſe 


the enamel of the teeth, are ſhorter and better united 


rogether, 


On the Fat, 


IT wiſhed likewiſe to examine the fat, and obſerv- 
ed that of ſeveral animals in its natural ſtate. I 
found betwixt the laminæ of the cellular membrane 
an infinite number of ſmall bags or . bladders, which 
differed in ſize in different animals. Theſe veſicles 
were filled with fat, or with an oily humour, either 
more or leſs concrete, or quite liquid, The veſi- 
cles were heaped ſome over the others, and covered 
and ſurrounded on. all fides with winding cylinders, 
as is ſeen in Fig.- 19, of Plate VIII. By the means 
obs warm water, and a few * of a needle, I con- 


trived 


- 
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trived to ſeparate from theſe veſicles a of the 
winding cylinders, and I then perceived a bladder 


formed by a very ſubtile, tranſparent, homogeneous, 
humour, filled with fat, as at Fig. 20. I could not 


obſerve any thing faſtened to it, nor any excretory 
or ſecretory veſſels, whatever attention I paid to it. 
F compreſſed ſome of theſe velicles belonging to fiſhes, 
filled with oil, and obſerved in theſe caſes, that the 
oily ſubſtance tranſudes on all ſides, and regularly 
through the ſides of the veſicle. 

The fat of different animals, as well with warm 
blood as with cold, which 1 examined, appears to 
me to be ſeated in round bags or bladders, larger 
or ſmaller, and more or leſs regularly ſhaped, ſituated 


in the cavities which the laminæ of the cellular 


membrane leave betwixt them. I will not deny but 


that a quantity of the fat, not encloſed in the bags, | 


but looſe, may be found betwixt theſe laminæ. I only 
mention what I have obſerved. repeatedly in ſeveral 
animals. This obſervation has frequently ſurprized 
me, becauſe I knew it to be quite contrary to the re- 
ceived opinion. Thus I cannot determine whether 
the veſicles of the fat are naturally deſtitute of par- 
ticular conduits intended for receiving it, and tranſ- 
mitting it elſewhere, according to particular cir- 


cumſtances and exigencies; I only remark, that al- 


though I have ſought them very attentively, I have 
not yet been able to ſee them. If it be true that 


theſe conduits do not exiſt, the veſicles muſt be ſup- 


poſed to abſorb and reject this oily matter, by means 
of 1 in the 'pellicles, This ſeems confirmed 
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by the eee on bnſude inn: 1 have e 
above. 5 e 


THE F © On Foory. 

A Eoarieed a fine ſcale of Ivory, which had been 
previbuſly well poliſhed, with a ſharp knife, I ob- 
ſerved it in water in a refracted light, and in the 
ſame light I viewed it dry. In the laſt inſtance it 
ſeemed to me far leſs tranſparent than in the water, 
but equally organized. Fig. 21, of Plate VIII. re- 
preſents this ſcale or lamina, in which the uſual wind- 
ing eeuc are We = 


„„ On Sponges. 


Curioſity led me to examine with ſome attention, 
the ſubſtance of which ſponges are formed. They 
are believed to be the work of animals. Fig. 1, of 
Plate X. repreſents a branch of this ſubſtance. I 
viewed it in an obſcure, and in a refracted light. It 
ſeemed likewiſe provided with the uſual winding 
threads, and was hollow in the middle. 

This is all IJ have been hitherto able to obſerve of 
the ſtructure of the animal body. I confeſs that a 
great deal remains to be done, and am not altogether 
ſatisſied with the obſervations I have made. I flatter 
myſelf that at a future time I may be able to clear 
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up many doubts that ſtill remain. The firſt ad- 
vances are however made, and theſe are always the 
moſt painful; when the paſſage is once cleared, it 
is no longer ſo difficult to perceive the courſe we 
ought to take, and to avoid the precipices that may 
lie in our way. | 
It ſeems to me very likely that the primitive 
cylinders are abſolutely no other than what Dr. 
Monro calls nerves, and which he believes to be 
truly ſo. He finds them indeed of sei of an inch 
in thickneſs, whilſt they appeared to me to be of 
+525 But as this relates to a very minute body; 
it is not impoſſible but that the ſame obje& may be 
judged - larger or ſmaller by two different obſervers. 
Father della Torre, and Jacques Jurin, differ from 
each other, as twenty-ſeven to one, in CR 
the ſize of the globules of blood. 
The miſtake of the celebrated profeſſor of Edit | 
burgh ſeems to me to. conſiſt in his having taken 
theſe winding cylinders for the nerves themſelves, 
whilſt they are only the coats or. ſheaths of them. 
They are common to. the muſcles, tendons, and 
viſcera; and laſtly, to the cellular membrane, with 
which all the organical parts of animals are woven 
or enveloped. They are diſtinguiſhed in the epi- 
dermis, in hairs, in the nails, in the bones, and in 
the veſicles of the fat; they. are almoſt uniform 
every where, both in their progreſs and ſize, ſo 
that I find no difficulty in believing that they are 
ol the ſame nature and quality in all the parts of 
a wy body, and that they tend to the ſame ends, 


and 


- 
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and have the ſame uſes; it muſt however be ob. 
ſerved, that they may harden more or leſs, accord- 
ing to accidental circumſtances, above all in the 
different organs, and ferent , of the aum 
machine. * | 


On Vegetable Subſtances, 


Dr. Monro is not content with examining all the 
parts of the body, but carries his reſearches to ve- 
getable ſubſtances themſelves. He finds them to be 
formed of winding cylinders, exactly ſimilar to thoſe 
he obſerved in animals, and of which he opens the 
nerves to be compoſed. 

I ſhall relate in a few words ſome of the very many 
obſervations I made on plants; and think they will be 
ſufficient to determine us in what we ought t to credit 
on the ſubject. 

When in London, I examined the Grooms moving 
plant called hedyſarum movens, and fought the in- 
terior mechaniſm of that regular perpetual mo- 
tion which diſtinguiſhes it from all other plants, 
and brings its nature ſo near to that of animals, 
Although I found nothing ſatisfactory as to the 
object of my curioſity, I did not meet with any 
difficulty in diſcovering canals or cylinders, and 
that principally in the ſtalks of the leaves, which 
ſeemed to be compoſed of ſpires or bands, as 
they are deſcribed in Fig, 13. of Plate X. But 1 
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1 1 theſe to be veſſels formed of a ſingle 
thread, which. turned round a common centre, and, 
cloſing on all ſides, formed the coat of the large veſ. 
{el itſelf. I ſucceeded in unfolding great lengths 
of theſe, and then knew them to be the pipes 
(trachèes) of plants, known before my time. The 
| ſpires or bands are here real, inſtead of which they 
are in the nerves only apparent, although in both 
they appear perfectly alike: ſo true is it that ana- 5 
logy is very ſubject to lead us into errours. 

Fig. 14. of Plate X. repreſents the pipe e 
unfolded. The chreads of which it is formed are 
tranſparent in their length, and their edges are ob- 
ſcure in ſuch a way, that by een each er 
* form dark bandes. OM ; 

There is however in plants, is u 
parts; à more general organization. This organi- 
kation ſeems to compoſe the greater proportion of 
their maſs, and is perfectly analogous to the wind- 
ing cylinders we have obſerved in ſo 1 n 
of the animal machine. 0 


Fig. 1. of Plate X. e a mall n 
of a roſe leaf, partly ſtripped and torn, with'the 
point of a knife. The uſual globules ane winding 
threads are obſerved in it. 
big. 2. of Plate X. repreſents 1 bit 
of elaftick Weh in aca are ſeen 1 een 


threads. D ano! 77; org TORN en 

Fig. 22 of faq VIII. kes cotton chread 
obſerved ary. 125 aff Ns: WO n if 
02 inn n We Qt The 


— 
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| 
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The ſurface of the cotton thread ſeems inter- 
- ſperſed/as uſual with ſmall cylinders. Fig. 23. of 
the ſame plate ſhows two of theſe cotton threads 
put in water: there are fewer of theſe winding 
cylinders. on their ſurface, they are leſs regular, 
and ſeem to Nm into the inner part of 0 
threads. 

Fig. 12. of Plate X. is a nals of amber, 
which, like all other bodies, ſeems. covered with 
ihe 1 4208 


On Foſfils. 


Dr. Monro's ohſervations on foflils are very ſin- 
gular, and have the air of a true paradox. He be- 
lieves them to be all formed of winding cylinders. 
Earths, ſalts, metals, he finds them all made of 

cylinders, and even diſcovers them in gold coin; 
in guineas. He brings nothing but obſervations to 
ſupport his opinion, and obſervations ought to be 
combated or confirmed by obſervations, and not by 
words, 

I examined ſeveral of theſe ſubſtances, and ſhall - 
only mention a few of them, intending to treat of 
them more at length in my microſcopical obſerva- 
tions, when I ſhall give my ſentiments on this ob- 
ſcure matter, which I preſume will long divide the 
opinions of obſervers. Nothing leſs than the ſee- 
ng the ſmalleſt conſtituent parts of bodies is neceſ- 
fary to know whether there is an organical, fimple, 

3 1 


o toms” we 


ſole, primitive ſtructure, common' to animals, to 
vegetables, and to foffils. Here fimple obſervation 
is not ſufficient, and it does not avail much to be 
ſkilled in the mieroſcope. The apparent object 
does not diſtinguiſh itſelf from the real one. Not 
to be deceived, obſervations muſt be analyzed, and 
experiments made; but the road in both is long 
and painful, and we do not always ſee low we. are 
to fall into it. 

I began my Sterile BY examining earths and 
marbles. Fig. 7, of Plate IX. repreſents ſeveral 
grains of calcined magneſia, which I obſerved both 
wet and dry in a refracted light. They were in a 
greater or leſs degree of a cylindrical ſhape, and 
rounded. at their extremities. The uſual winding 
threads were likewiſe very diſtinctly obſerved in 
them. When 3 in water 1 os ha was WINE _ | 
Pens e ave ka | 10 

Fig. 9, of Plate IX. repreſents two atotns's 1 rhite 
_ marble obſerved dry. The u wang" WAG 
were likewiſe ſeen Here. 

Fig. 10, of Plate IX. tp r n ber , 
77 ſpar, which I obſerved in a refracted light: 
Nothing was diſcernible befides the vinding threads, 
| which were very regular. 3 
pig. 11, of Plate IX. repreſents an atom f phef- 
phorick ſpar, Which diſplays' OL not my it the NY, 
uſual winding threads. © <a 

Fig. 3, of Plate X. repreſents an atom of com- 
mon ſalt. The winding threads are bound in it, 
but not is abundantly as elſewhere, N 
* H. T. 


% 


* "Op On Gold. 


From earths I. proceeded to metals. I drew out 
with the  wire-drawing iron, a cylinder of very 
pure gold, and after having ſcraped and poliſhed 
it well, I obſerved it breadthwiſe. It appeared 


quite covered with winding threads, as is deſcribed 


in Fig. 1 „of Plate IX. Fig. 2, of the ſame Plate, 
is the ſame cylinder obſerved longitudinally. I ex- 
amined i it both, ways in a reflected light. N 

Fig. 3,;of, Plate IX. is a ſmall piece of gold leaf. 


It appeared to be woven with fimple winding 
threads. I viewed it both wet and dry. e . 
From gold 1 proceeded to the examination of 


filver. The four ſmall objects of Fig. 4. Plate IX. 


are atoms of very pure ſilver filings. a They very 


much reſembled hairs. In a reflected light the uſual 


winding threads were ſeen in them; but in a re- 


fra light all was obſcure, except at the very ex- 


14 #4 
* 


tremities, where the winding: threads likewiſe ſhowed 
| themſelves. Fer? kl TOW. 57 57 f 
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examined a very thin pare, of 5 10 in a a reflected 


| light, and obſerved the uſual winding threads, as 


they are ſeen i in Fig, a, of „ oP 
Braſs, likewiſe, in a reflected light, 3 


theſe winding threads, as they. a are repreſented by 
* 11, of Plate X. 


r 1 


Tin 3 obſerved j in a reflected light, likeyiſe ſhowed 


. | REA * + «a 
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chele windiie threads.” Fig. 7, of Plate X. is a 
ſmall fragment of tin obſerved in this way. 
Antimony, as is ſeen in Fig. 8, of Plate X. bes 


theſe winding threads. It was obſerved dry, and in | 


a refracted light. 

Fig, 9, of Plate . repreſents an atom of co- 
balt, in which are obſerved the winding threads. 

Fig. 6, of Plate . repreſents an atom of zine, 
obſerved dry, and in a reflected light; ; it bas wind- 
ing threads as uſual. Ee 

Fig. 8, repreſents an atom of biſcauth culled”. 
dry in a reflected light ; the uſual ee are W 82 
guiſhed 1 N.. 


Fig. 12, ſhows an atom of nikel, which, obſerved 
wet, had the winding threads. 

I paſsover in ſilence a great many other obſerva. 
tions on foſſils, which all agree with thoſe we have 
hitherto ſeen, ſo that it feems a truth eſtabliſhed | 
by obſervation, that all bodies, viewed with very 


ſtrong lens', diſplay the ſame form or appearance. 
This is not the place to determine what is real, 


and what is only apparent. Simple obſetvations 
are not ſufficient to decide with certainty, There 
is need of a very nice analyſis of all the circum- \ 


ſtatices ; it is neceſſary to prepare the ſubſtances 
wy obſervation ;- in a word, experiments are want 

I wiſh to avoid the giving my opinion on this 
matter. s + cannot do i it with the brevity that is re- 


quiſite, and it will be the ſubject of another work. 


Io the Wenn time hall be very happy to know the 
* 2 i 


* 
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different opinions of obſervers on'this ſubject. The. | 


moſt ſkilful will be the laſt to determine ; thoſe who 
are pretty much ſo will not find any great difficulty; 
and the novices, and all thoſe who do not obſerye 
at all, will dec ide at once. | 
To retard a little at leaſt, the judgements of all of 
them, I think it proper to ſubjoin as briefly as 1 can 
two important particulars. I let fall into a baſin of 
cold water ſome drops of melted filver. I afterwards 


examined ſeveral of the ſmalleſt of them, and inſtead 


of finding the uſual winding threads, they appeared 
to me to be formed of ſmall ſhining grains, embaſ- 
ſed at ſeveral parts of them. Fig. 4. Plate X. r re- 
preſents a corpuſcle of ſilver in Which ſome of the 
winding threads are however ſeen ſcattered. The 


other parts ſeemed formed of unequal globules. I 


viewed it in a reflected light. 

Fig. 5. of Plate X. repreſents another ſmall bit 
of filver in which the very ſmall ſhining corpuſcles 
are ſeen, without any winding threads. 1 examined 
it in a reflected light. 

Fig. 6. of Plate X. is another ſmall portion, pf 
flver, examined in a refracted light. It ſeemed for- 


med of points, pyramids, and very ſmall diamonds, 


and I could obſerve no winding threads in it. Theſe 
different ſtructures in the ſame body engaged me to 
try a few freſh experiments. 

3 ſcratched, with the point of a needle, a ſmall bir 
of talc, which was tranſparent and homogeneous 
throughout. I examined it. with the lens, and it 
appeared to me in the way it is deſcribed in Fig. 16, 

Eb. | of 


| re We 
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of Plate VIII. There was a ridge in the middle of 
it, with winding threads, and globules. The threads 


dlid not vary much from thoſe I had obſerved before. 


1 wet it with water, and poliſhed it with linen, 

but it Kill remained in the ſame ſtate. wit 
Upon this I ſuſpected, that probably the ſimple 

contact of very minute round bodies was capable of 


_ cauſing this appearance of winding threads. In 
conſequence of this ſuſpicion, I examined dry hair- 


powder, but could obſerve nothing in ſupport of it. 
Although the globules touched each other in ſeveral 
parts, they were very diſtinct from each other, as is _ 
repreſented in Fig. 18. but ſcarcely had I wet them 
a little, when I obſerved in ſome places, continued, 
longitudinal, homogeneous, bodies, tranſparent | 
throughout, as appears in Fig. 17. of Plate VIII. It 
is true that theſe winding threads were very few in 
number fa), when compared with the globules _ 
which ſurrounded them, and that they were ſcatter- 
ed here and there without that regularity and paralel- 
liſm which is ſo conſtantly obſerved in other bodies, 
But welearn at the ſame time by this obſervation, and 
by this experiment, that water is capable of fo inſi- 
nuating itſelf and ſettling betwixt.the globules, that 
in certain inſtances it imitates an homogeneous, tranſ- 
parent, uninterrupted, thread, or cylinder. 
L repeat, that good obſervers will be very flow in 
pronouncing any thing in a decided way; but it is 
p 
(a) More of theſe threads are expreſſed | in the n of 
the above figure, than what I really obſerved. 
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proper at the ſame time that obſervations ſhould be 
made and varied in all poſſible manners. Obſerva- | 
tions alone may ſupply us with certain intelligences, 
after they have been well analyzed, and all the ciry 
cumſtances of them well known, 
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A Letter addreſſed to Mr. Apolrnus Monzar,'s ce- 
lebrated Profe for of. Kap at Upſal, in the 
Year n. 


I ENCLOSE you three deſigns marked 1, 2, 
3, (a), which I thought ſufficient to bring to your 
recollection the idea of the new canal I have diſ- 1 
covered in the eye, and which I had the pleaſure to 
ſhow you when you paſſed through Florence. 
N was on this occaſion that I had the ſatis faction of 
knowing you, and of being favoured. with your + 
agrecable friendſhip. 
_ To ſo enlightened an anatomiſt as Wut it will 
be ſufficient to ſimply point out the principal 
parts; every thing elſe would be quite. Auperfſu- 
us. 
The three figures 8, 9, 10, (Plate VII.) expreſs. J 
the three principal ſections in the e of an n, 


(a) Theſe are the three numbers annexed to the de 
ſent to Mr. Murray; but to preſerve the order of the ec in 
this work, I have * in their place, Figures 8, 9, 10. 
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which I ſhowed you when you was at Florence. 1. 


| ſhall not mention to you the other ſections, fince 1 


conſider theſe three as the moſt eſſential and neceſſary 
to ſatisfy your enquiries. | 
Fig. 8. as you ſee, repreſents almoſt half the eye, 

obſerved in its inner part, Letter #, points out 
the tunica ſclerotis ; un, the ciliary body, hkewiſe 


called ligamentum ciliare; e, the proceſſus ciliares; 


e, the uvea; a, the pupil. You ſee by the deſign, 
that my canal of the eye anſwers to the circular 


band indicated * m, which forms the e ei- 


liaris. 

Fig. 9. is the half of the preceding figure. th 
ter u indicates the tunica ſclerotis; e the proceſſus 
ciliares 3 c the uvea; à the pupil. Letter m, at the 
the right of the ſame figure, expreſſes the corpus 


- ciharis divided; the opening points out the hollow 


of the body, or canal rather, I have diſcovered in 


the eye. 


The three letters, 7, m, o, not only ſhow the ca- 
nal, but likewiſe the upper fide of it divided in 
rwo. Letter m, is the body of this new canal 
| opened, and r, o, are the two extremities or lips of 
the incifion made in the upper part of its coat. 

You muſt perceive hence, that this new canal is 
formed of the ligamentum ciliare, which is wrapped' 
in its ſubſtance ; ; you will underſtand this ſtill bet- 
ter by throwing z your eye over Fig. 10. which i 18 the 


| har half of Fig, 9. 


Letter a, in this figure, ſhows he tunica lers | 
frippe of the tunica r Letter c indi- 
- cates 
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cates the ridge in which che ciliary: ligament Es 
faſtened. by means of the cellular filaments. Let- 
ter r, points out the tranſparent cornea. The three | 
letters, e, o, s, belong to a membranous ſubſtance. 
formed by the meeting of the tunica choroides, e, 
the ligamentum ciliare o, and the uvea s, Letter o, 
ſhows that part of the ligament which is Ine 
into the ridge c, of the tunica ſclerotis. 

A very ſmall crevice is diſcovered in the fide of 
this canal at o; this part, or this fide, of the canal 
is white and cellular, and is faſtened very ſtrongly 
to the tunica ſclerotis through the whole of- the 
circular ridge m, of Fig. 8. . 

I have paſſed water, quickſilver, &c. from one 
fide to the other of this new canal, without the 
ſmalleſt laceration being cauſed by the paſſage of 

| theſe fluids. Its coat within is very ſmoth and equal. 
The part o, can very eafily be detached from the 
tunica ſclerotis e, even by forcing it a little with a 
ſmall ſcale of ivory; and the” detached membrane, 
without being at all torn, is then ſeen to form the 
new canal as it is obſerved at o. 

I ſend you the drawing of this new canal of the 
eye, not becauſe I wiſh you, as you tell me you are 
deſirous of doing, to publiſh it in the acts of the aca 
demy at Upſal, but fimply becauſe you aſk it of me. 
It is enough for me that I am perſuaded of my great 
eſteem for you, and of the pleaſure. I receive from 
the correſpondence of a man of your merit. Do 
| what you will with it, for I am totally indifferent. 
You muſt certainly haye Piſces when you was 

: here 
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here how little Eylyed this diſcovery, now: grown 


out of date with me; I lay #ſeovery, ſince you will 
| have. it called ſo. 


I ſhall however ſay chin to you on the uſe of | 
3 ahis new canal, and of the tranſparent liquor with 
Which it is found moiſtened. I have at preſent na 


obſervation ſufficiently ſure, nor experiment ſuffi- 
ciently deciſive, to render me certain thereupon. 
I will not advance imaginary hypotheſes, nor ſim- 
Pie probabilities. I abandon and ſubmit this difh- 
cult ſubje& to your genius, leaving to you the 


gory of clearing i it up. | ” 
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Tre impreſſion of the two volumes of this 
work was quite finiſhed, when I heard that our ' 
authour, always indefatigable, and always miſtruſt- . - 
ing his own labours, had, in the ſhort intervals of 
leiſure, which his painful and multiplied occupa- "Mn 
tions afforded, him, made. a great number of experi- - 
ments relative to the different matters he has treatedof 
in the preſent work. He has very freely conſented 
to the deſire I teſtified to him of making them pub- 
lick, by inſerting them here under the form of a 
ſupplement. He has likewiſe communicated to 


Fu an extract, or rather, the dervier conſequences, 
and 


= 


P | 
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and maſt general concluſions, -of a treatiſe on 

opium he has juſt finiſhed, and which, if it were pub- 
liſhed entire, would alone form a work apart. It is 


a real pleaſure to me to be able to enrich this edi- 
tion with ſo many new and intereſting truths, 


which together concur to render it more complete, 


and to give to fo extenſtve à ſubject- matter, a 

rfection which would be in vain ſought in the 
works of the moſt renowned naturaliſts of the two 
laſt centuries. 

The learned and G reader will readily 
agree with me, that this work cannot fail of form- 
ing an epoch in experimental philoſophy ; and I 
care but little what the ignorant, and above all the 
envious, the number of whom is however but too 
confiderable, may think of it. I ſhall reply ta 
theſe, with the Latin poet, Odi enn vulgus et 
de. 

Although I have inferted this ſupplement at the 
end of the fecond volume, the reader is begged ta 
read it before the article that treats of the toxico- 
«© dendron, and fome other vegetable ſubſtances ;" 
or rather, to read the different parts of it jointly 
with the chapters to which they relate. The au- 
thour has contrived i i in this form, for the fake 1 
brevity. 1 

Fe has difcovered an important truth, by render- 


Ing himfelf certain that the venom of the viper 1 is a 


poiſon, when fimply ſwallowed by animals; and 
that, contrary to the opinions of the beſt authors 


tim this day, it Kitts in this way very ſuddenly. 
11 3 
it 13 = 


8 


o NM A 9 1 8 0 8. 417 
- The. oil of the cherry-laurel, and the tectißſed 
ſpirit of this plant, which when injected into the 
veins of animals, inſtant ly kill them, furniſh. ano- 
ther truth which removes the myſtery and embar- 
raſſment as to the action of this poiſon, that hac 
obliged our authour to make an exception to the 
common laws he had e of way other mw 
ſons. 1 
But what deſerts: the: oo 3 is, | his 
king found, when there did not ſeem the ſmall- 
eſt hope or probability of it, having found, I fay, 
a matter, which when united with che venom of 
the viper, renders it innocent; a matter, which may 
now be regarded as the true ſpecifick againſt this 
formidable poifon. This important and unexpett» 
ed diſcovery, which we owe entirely to the inde- 
fatigable genius of our authour, has been managed 
with an extent and depth of inveſtigation that are 
proper to him; and with that delicate analyſis of 
experiments, which forces nature to unveil her 
moſt hidden ſecrets. Poſterity will judge of the 
remedy, and of the merit of this diſcovery. In the 
mean time, I exhort naturaliſts to follow his ſteps 
in the road now open to their reſearches ; to mul- 
tiply experiments on the largeſt kinds of animals, 


according to the wiſh of the authour of this new re- 


medy himſelf ; and to determine the circumſtan- 
ces with the niceſt exactneſs, in which it may be 
moſt uſeful and moſt certain. The remedy ſeems 
ſure if given in time, and the ſpecifick is diſco- 
vered; it remains to eſtabliſh the mode of applying 


yn. Wi. 


. „ 


it with the greateſt ſucceſs, and the eaſt pain io 


inconvenience. 


The authour ends his Fe by ng in 
the cleareſt light, the action of opium applied 
to the different parts of a living body; he proves” 
demonſtratively, that the proper vehicle for opium 
is no other than the blood; that opium acts in- 
ſtantly on the blood; and that in whatever way it 
is applied to the nerves, it produces no changes in 
them: three experimental truths of the greateſt 
importance, and which oblige the reaſoning. philo- 
ſopher to form a new theory on this ſubject, ſince 
they muſt cauſe almoſt all that has been ſaid on 
opium, by the majority of other writers, to be re- 
r as errours and e Ons 
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Tar experiments I had made on the ſpitit of 
the cherry-laurel, which, notwithſtanding” I had 
found it innocent when applied to the eyes of qua- 


drupeds, ſuch as guineapigs, rabbits, &. (in che 
quantity however in which I had tried it) was ca- 
pable of killing pigeons in a few minutes, when ap- 


plied to their eyes: theſe experiments, I ſay, 
made me ſuſpect that the oil itſelf of the cherry 


laurel would be a poiſon to theſe animals, that are 


ſo ſenſible to the lighteſt impreſſions. Here fol- 


low the experiments I made on the ſubject. 


I let. fall into each of the eyes of a young pigiecn 


| Pi e of the oil of the cherry-laurel z in the 
ſpace of a minute it became Lightly: -conviilſed'; 


in two minutes the'convulſions were become violent 


and general, and it then fell on its breaſt without 


the power of ſupporting itſelf. In tu o minutes 
more it died. Neither of its eyes nor eyelids wers 


ſenſibly enflamed ; there were gircplar red veſſels 


however in the uvea, at ſome diſtance from the 
pupil 
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pupil. Two other pigeons treated like this one, 
died, one in five minutes, the other in leſs than ſe- 
ven. It is certain then that the oil of the cherry 

| laurel, as well as the ſpirit, is a violent poiſon when 
applied to the eyes of pigeons. | . | 
| Theſe experiments induced me to think that the 
eyes of pigeons were formed in ſuch a way, or were 
delicate and ſenſible to ſuch a degree, that the venom 
of the viper, which J had found innocent when ap- 
plied tothe eyes of other animals, would make violent 
impreſſions on them. Although neither of the pi- 

geous died to which I applied this poiſon, my ſuſpi- 
eion was not altogether without ground; for having 
repeatedly covered the eyes of two of them with 
the venom, I ſoon found their eyelids to ſwell 
eanfiderably, inſomuch that the eyes themſelves 
were ſcarcely perceptible, and ſeemed as if ſunk in 
a hollow. In ſeven minutes their eyes were no lon- 
Eger viſible, and the pigeons were ſeveral hours be- 
fore they could open their eyelids. The uvea and 
tranſparent cornea were not inflamed, but the inner 
part of the eyelids was very much ſo. The venom 
of the viper then 1s not altogether innocent, when 
fiicaply applied to the eyes of certain animals; als 
though in ſome others it is not hurtful when appli- 
eck in the ſame quantity. I am however perſuaded 
that if it were applied for a long time to the eyes of 
theſe laſt, its effects would be perceived; and that 
* might even occaſion death, or ſome violent de- 
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wigs experiments os this eyes of pigeons, ile 
| bestes inflamed when the venom of the viper is ap- 


plied in abundance to them; and thoſe I had made 


on the ticungs, which does not occaſion death when 
ſwallowed, unleſs it be ina large quantity”; confirm- 
ed me ſtill more in my ſentiment (a), that the vi- 
per's venom itſelf might kill animals when ſwallow- 
ed plentifully. Chance having thrown a good 
number of very large vipers in my way, and thoſe 
in full vigour, I was determined not to loſe the op- 
portunity of eſtabliſhing for poſterity, ſo important 
a point of natural hiſtory. As it is not the place 
here to enter into adetail on this ſubje&, T ſhall for 
the preſent content myſelf with relating, in a few. 


words, an experiment I made on a pigeon, young it 


is true, but very lively and in ſound health. 
I cut off the heads of eight vipers, and received. 
the venom expreſſed from them, in a tea-ſpoon ; it 


was almoſt full, and might contain thirty drops or ; 


more. I introduced the whole of this into the ceſo- 


N. of a pigeon that had faſted for eight hours. 


In leſs than a minute it became very weak, two mi- 


nutes after it began to reel, and at length f fell on its 


fide in violent convulſions, dying in leſs than fix 
minutes. The beak, cſophagus, and crop, to the 
very gullet, were inflamed and livid, and the blood 
was blacker than uſual; theſe parts were ſo diſco- 


loured, that they ſcemed to tend to gangrene and 
| ſphacelus. | | 
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It can no longer then be doubted but that the ve. 
nomof the viper, contrary to what Redi and many 
other famous obſervers after him have written, is a 
violent poiſon. This venom, like the ficunas and 
ſeveral other poiſons, when taken in a ſmall quantity, 
either does not produce, or does not ſeem to produce, any 
effect; although it is notwithſtanding true that it kills 
very ſuddenly, and that in very ſmall quantities, when 
introduced into animals by the medium of wounds, 
and of the blood. It is certain that the famous 
Jacques, the viper-catcher Francois Redi ſpeaks of {a} 
venturouſly offered to ſwallow whole ſpoonfuls of it; 
but we do not read in any part of the works of that 
celebrated writer, that the good Jacques had after- 
wards fulfilled his promiſe, and he was certainly for- 
tunate in not having done ſo. The greateſt proof 
| Redi gives of the courage or temerity of this man, 
8 his having ſwallowed the venom of three vipers 
in half a glaſs of wine; that is to ſay, that he ſwal- 
wed a few drops of it, perhaps three or four only, 
conſidering the imperfect method he muſt have em- 
ployed to extract it. l am perſuaded that the venomof 
evena more conſiderable number of vipers, mixed with. 
ſo large a proportion of wine, would not be dange- 
| rous to the perſon who ſhould ſwallow it; but on the 
other hand Lam of opinion, that a whole ſpoonful of 
> this poiſon, unmixed with other ſubſtances, would 
7 very capable of killing a man himſelf. The expe: 


a) Obſervations on Vipers, 5 in Italian, at Florence, 
e 7. 


riment 
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Sant Nec himſelf made; proves ſtill leſs ba the. 
other. He ſqueezed the venom of four vipers into 
a glaſs of water, and gave it to a kid without any ill 
conſequences. The water was in a much larger 
quantity than the wine I have mentioned, and con- 
ſequently the vehom ought to have been far leſs ac- 
tive, ſince it was more diluted and more givided. 
But, as Redi pretends, it does not follow from all this 
that the venom” of the viper; introduced in abun- 
dance into the ſtomach, would be neither mortal 
nor hurtful: - It is both hurtful and mortal when 
taken in a large quantity. This errour is indee 
common to the ancient philoſophers, who believed 
that the venom of ſnakes was only a poiſon when in- 
troduced into wounds: Non guſtu, ſed in vulnere, no- 
cent, ſays Celſus; and Lucan before him, puts into 
the mouth of Cato, Morſu virus habent, & 1 2 
dente minantur; pocula morte carent. 

The venom of the viper, as is ſaid in the firſt 
A although ſeparated from the animal, re- 
rains its hurtful qualities for ſeveral: months; but 
a well determined experiment has latterly induced 
me to believe, that its faculty of killing, if indeed 
it laſt ſo long, does not canminue beyond the ninth, 
month. This 1s. the experiment. 4 gig Era 

I wetted four pieces of thick brown paper, each 
of them with about twenty drops of venom, and 
encloſed them ſeparately in. glaſſes. At the end of 
nine months, I forced theſe papers into the wounds 
of the legs of four .young pigeons. Neither ot 
chaissinnle, died, nor gave any mp of the 
3 | > iy ; diſeaſe 
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diſeaſe of the" venom. The venom thus preſerved | 
then had loft the faculty of killing even Pigeons, 
chat are W gat 1 10 it WR freſh, 


\ : 
On the Lunar Cauſlick. 


Although, as has been ſeen in the firſt volume, I 


had ſatisfied myſelf that the fluid volatile alkali is 


not a ſpecifick againſt the bite of the viper, and that 
i does not deprive the venom of this animal of its 
noxious: quality when mixed with it, I had how- 
ever the curioſity to examine likewife the lunar 
eauſtick; and began my reſearches by mixing the 
venom of the viper with this cauſtick ſubſtance, 
to ſee whether it would ſtill preſerve its original ve- 
- nomous quality, as it preſerves it when it is united 
with the fluid volatile alkali. | I made my experi- 
ments by mixing equal quantities of the venom 

and lunar cauſtick, adding a few drops of water to 

render the paſte, which I applied to the wounds 
of animals, ſomewhat more liquid. And as ſmall 
birds are eaſieſt killed by the venom, I wiſhed to try 
on ſuch che effects of this paſte, and 7 ſpatr= 
rows — pigeons for that N L.; 
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| * o unded the legs of five bind with tke ve⸗ 
thy nomous teeth of vipers, making ſcarifications im- 
a 1 | mediately, 


5 N PO SN sf a 


* and applying the above paſte. N either 
of them died, nor ſeemed, affected with the diſeaſe 
of the venom; and there was no gangrene in either 
of their legs, although the muſcles were much 
burnt by the cauſti cx. | 
I repeated this experiment on five 1 birds, | 
and in addition, waſhed the parts with water, after 
having applied the paſte. Here again neither of | 
them died, and I found that the muſcles of the legs | 
were leſs corroded and burnt by the cauſtick. 
As theſe animals are ſo ſmall that an atom. of 
venom ſuffices to kill them, it appears that it can 
be no longer doubted for a moment, but chat the 
lunar cauſtick renders the venom of the viper inno- 
cent when it is ſcarcely mixed with it; for I ap- 
plied the paſte to the wounded mulſeles, the mo- 
ment I had blended them together. 1 wiſhed 
however te try it on ten other birds; and to my 
great ſurpriſe, they all recovered very readily. 
Still I could not determine as to the unexpected 
novelty of theſe conſequences; and fearing that 
accidental circumſtances might have prevented the 
action of the venom, I reſolved to make freſh ex- 
periments on the ſame animals. I wounded the 
legs of fix others, multiplying the incifions to in 
troduce a good deal of the venom, of which 1 
am ſure the quantity of paſte J employed in each 
muſt have contained a drop at leaſt, In theſe experi- 
ments two of the birds actually died, one in the ſpace 
of fix hours, the other in twenty-eight. On the mor- 
1 1 repeated this experiment, with the fame cit- 


Y3 | . eumſtances, | 
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eumſtances, on ten Weber binds ; ; one dts: of them 
died, and that at the end of twelve hours. an 
that the wounds alone might have brought on 
death, particularly as they were irritated by the 
cauſtick, I tried ten birds, on the legs of which 1 
made wounds as uſual, and applied the cauſtick 
by itſelf. One of them died at the end of eight 
hours. So that it ſeems at leaſt very probable, if 
not very certain; that the three birds before men- 
tioned, died likewiſe of their wounds, and not of 
the effects of the venom. I wounded ten other 
birds in ſeveral places, in the pectoral muſcles, 
to which in a ſhort ſpace I 1. the ons Not 
one of rel died. . 


* 


_ Experiments on young Pigeons. 

"The pigeon, next to ſmall birds, particularly if 
very young, is the animal killed with the ſmalleſt | 
quantity of venom. I choſe four of theſe for a 
trial, and operated on all of them in the ſame way. 
I made ſeveral tranſverſe wounds with ſciſſars, in the 
. muſcles of their legs, and introduced the venomous 
paſte abundantly into the woynds, which although 
pretty deep, did not þleed conſiderably. Wks | 
of theſe pigeons either died, or ſeemed to have th 


diſeaſe. cauſed by the venom of the. viper. The 
next day 1 repeated this experiment on twelve 
ee the legs of which | wounded in ſeveral 


© places 2 


Places, and again applied the paſte; neither of them 
died. I varjed the application of the venomous” 
paſte, which I ſometimes forced into the wounds 
with ſmall bits of wood, ſometimes with pieces of 
ſtout thread, ſmeared with it. Neither of them 
died in theſe trials. I proceeded to the muſcles 
of the breaſt, which I wounded in different ways, 
and diverſified the application of the paſte : but it 


was in vain that I ebe my ng A 


neltnde of the pigeons died. ee e ee, 

It cannot now be doubted but that hid Lin: 
cauſtick, when mixed with the venom of the viper, 
renders it innocent; and thus every thing concurs 
to make us regard it as the true and only ſpecifick 
againſt this poiſon. I can now flatter myſelf with 
having at length diſcovered a certain remedy againſt 
the bite of the viper; a remedy that ſo many peo- 
ple have hitherto ſought in vain. But does the 
viper's venom loſe its deadly qualities, when mixed 
with the lunar cauſtick, becauſe its nature is chan- 
ged, or rather, becauſe being united with this 
ſtrong cauſtick, in the way with acids when they 
are ſaturated by alkalies, or by abſorbent earths, 
it can no longer cxerciſe its original qualities? 
May we not ſuſpect that the lunar cauſtick, by criſp- 
ing the blood-veſlels, prevents the poiſon from 
inſinüating itſelf in this way into the blood > This 
laft ſuſpicion does not ſeem ſupportable, ſince the 
mineral acids, which likewiſe criſp the veſſels, are 
however not capable of rendering the venom in. 
nocent, ARG fince the fluid volatile alkali itfelf has 
ee Y 4 1 


no ſuch property : this muſt appear firange to us 
when we confider the great agreement there is 
betwixt the fluid alkali, and the lunar-cauftick,. 

I muſt confeſs that I felt a real ſatisfaction, when 


I flattered myſelf that my labours had been crown- | 


ed with ſuch great ſucceſs ; and the knowing that 

the venom of the viper does not loſe its hurtful 

qualities when united to other very active ſubſtan- 

ces, ſuchas the mineral acids, concurred to inſpire 
me with confidence, But I well recollected the 
-errour 1 had fallen into in France, when I thought 
I had found a certain remedy againſt the bite of the 
viper, becauſe I was able to recover ſmall birds and 
pigeons that had been bit. Simple analogical proofs 
had no longer any weight with me, and inthe preſent 
caſe only ſerved to make me recur to immediate and 
irrefiſtible experiment, which alone ought to be 
conſulted in philoſophical reſearches. This is the 
anly purpoſe to which a prudent philoſopher, if he 
does not with to be deceived or led into errour, 
ought to apply theſe proofs ; and *tis to this appli- 
cation of them that the penetrating werben owes 
his alt 1 60pm diſcoveries. 


Experiments on Birds. 4 
1 | | * 7 | | 75 * | 
L I wounded the muſcles of the legs of four ſmall 
birds with venomous teeth, and after having made 
fight ſcarifications, I oppixs the lunar cauſtick, 
| ; waſhing 
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waſhing the wounds ſoon after. Neither of them 
died, nor had the diſeaſe of the venom, 1 

I wounded four other birds like the petting: 
ones, in the legs, with yenomous teeth, and after-= 
wards waſhed and ſcarified the wounds, but-did not 

apply any remedy. They all died, one in a ſingle 
minute, one in four minutes, one in ſeyen, and the 
fourth in eight. on. 

I wounded the muſcles of the legs of fang 3 
with ſciſſars, and applied the venom to them. Im- 
mediately after, I ſcarified the wounds, applied to 
them the remedy, and waſhed them. Ton all four 
recovered. 

I treated four tine. binde in a the fame Way. wich 
hd laſt, and neither of them died. | 

I thought it proper to repeat the . experi- 

ment on ten others. I, wounded their legs, ap- 
plied the venom, ſcarified, and medicamented, and ö 
all ten of them recovered. „ 
1 muſt not however conceal that a ik other 
birds I had wounded in the legs with venomous. 
teeth, three died, although they had been ſcarified 
and dreſſed with the lunar cauſtick in the way de- 5 
ſcribed above. Two of them died at the end of 
three hours, the third on the twentieth. | 

Two other birds died in the ſame way, out of 
four, of which the pectoral muſcles had been 
wounded with venomous teeth, and had been 
dreſſed in the uſual way, after the ſcarjfications 
had been made. One. died in three minutes, the 
| other i in three hours, | 
Another 


* 
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Another time I wounded the pectoral muſcles 
of three birds with a lancet, and applied the 
venom. 1 dreſſed the wounds with the lunar cauſ- 


rick, and the three birds all died, one in half an 
hour, a ſecond in eight hours, 8 a third in 
nine. 

I feared that the wounds made in 7 pectoral 
muſcles, joined with the cauſtick, were alone ſufficient 
to occaſion death; and therefore wounded theſe 
muſcles in three other birds, and applied the lunar 
cauſtick to them: neither of the birds died. 

We may I think conclude from the experiments 
related above, that the lunar cauſtick, when applied 
in the way I have deſcribed, deſtroys the effects of 
the viper's venom, in birds. If it however does 
not prevent ſome of them dying of this venom, it 
may be believed, either that the remedy has been 
applied too late, or, which 1s more probable, that 


it cannot always reach the envenomed parts by in- 


troducing itſelf as far as where the venom has pe- 
netrated. Every one muſt perceive that in theſe 
caſes it cannot have corrected the deadly qualities 
bf the venom, as it certainly does correct them, 
in the way” w we have wal when they are united to. 
gether. 

Be that as it may, the lunar cauſtick pag capa- 
ble of recovering birds, is not a ſufficient aſſur- 
ance to us that it would recover other creatures in the 
fame way: and even though this cauſtick ſhould 
be the true antidote againſt the venom of the viper, 


25 it Incontefiibly appears to bs, it does not. follow 
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of neceſfity, that it ought to cure the larger kind - + 
of animals. Circumſtances may vary, the ſcarifica- 
tions may be more dangerous, and the application 

of the ſpecifick to the envenomed Parts, either more 
difficult, or leſs certain. 


23 4 


Experiments on Pigeous. 


1 wounded: the muſcles of the legs of four 
pigeons with venomous teeth, made the uſual ſcari- 
fications, applied the lunar cauſtick, and covered 
the wounds with linen. Two of the pigeons died 8 | 
in a few hours, the other two ſurvived. 'I waſhed - MR 
the wound of one of the two firſt, after I had dreſ- 
ſed it, but did not waſh that of the other; and I 
obſerved the ſame treatment to the, two that 
ſurvived. 140% Is 

I repeated theſe experiments: on * other pis 
geons, to which I applied the venom taken from g 
the animal, and did not waſh either of their wounds. 

Neither of them died, nor had any man, of 
the diſeaſe of the venom. | 9 

I made the ſame experiment. on fix Ache and | 
applied the venom to the muſcles, after having. . hr 
wounded them. They all ſurvived. | | | 

I returned to my firſt experiments, fearing that 
the remedy had not reached all the parts where the 
venom had penetrated, in ſpite of my having made 
. large and deep ſcarifications. I operated on the legs 
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of ſeven pigeons, three of which died in leſs than 
an hour, the other four had no complaint. 
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F paſſed on to the pectoral muſcles. 1 wounded 
thoſe of four pigeons in ſeveral places, and applied 


the lunar cauſtick. They all four recovered, 


On repeating the ſame experiment on four other 
pigeons, neither of them died, nor became ill. I 
got ready twelve other pigeons as above, and ap- 
plied, firſt the venom, and immediately after the 
lunar cauſtick, to the wounds in their pectoral N 
h They all twelve recovered. 

I wounded: the pectoral mulcles of four: others 


with venomous teeth, and immediately ſcarified 
the wounds, and ae the cauſtick. Rn of 


. died in leſs than an hour. 

It cannot be doubted after this, . that the 
4. of the animals to which the lunar cauſtick 
was applied, were occaſioned by its not being in- 


þ variably able to reach all the parts envenomed ; 
and not becauſe it is no m Pegs this 


. poiſon. 


I muſt again confeſs 1 that having 


one day applied the venom to wounds made in the 


muſcles of the legs of two pigeons, one of them 


died at the end of four hours, notwithſtanding I 
had treated it with the cauſtick. Another time I. 
wounded the muſoles of the legs of two pigeons, 
with venomous teeth, and one of them died in 
. eighteen hours. But unleſs I am deceived, all 
\ theſe caſes only tend to prove ſtill more, either 
that the remedy does not always come in time, 


Of 
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& 4a not always unite with itſelf the venorn : this | 
fſeems to be ſufficiently. d demonſtrated by the time. 
that theſe: animals continue to live, wha they 
in general die in a very ſhort Pack Wa the re- 
medy 1s not appli e. | 
J was defirons of making 2 trial 40 ro 1 
pigeons, and having wounded their legs with ves | 
nomous teeth, I ſcarified them, and applied the 
cauſtick a little after. Five recovered without 
having had any complaint, a ſixth died'i in my hands, 
and the other four died, one in three, one it ſixteen, 
one in eighteen, and one in nineteen hours. 
I think it quite ſuperfluous to give a detail of 
| ſeveral, experiments I, made on the muſcles of the 
| legs and breaſts of fowls. I wounded them in ſe- 
| veral places, applied the venom . abundantly, and 
treated them in the uſual way with the cauſtick. 
Neither of them died. This may readily be ac- 
„ counted for, ſince pigeons, which are much more 
= tender, and which fink more readily under the ef. 
fects of the poiſon, have in the ſame circumſtance 
eſcaped death. 
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| edly in the muſcles of one of its legs, with venom. 
ous teeth, and after having made the ſcarifications, 
I dreffed the wounds with the lunar cauſtick: one 

nn 255 ore died at the end of five hours. 
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1 treatect four other guineapigs in the ſame ways 
5 and only one of them died, and that at the cn FRE 
five hours. 
1 wiſhed to try whether on x apts the venom 
drawn from the animal, to the wounded muſcles, the 
remedy would be more certaiff. T wounded the 
muſcles of the legs of fix very ſmall rabbirs in ſe- 
| veral places, and applied the remedy ; neither of 
them died. I treated the pectoral muſcles of fix 
other rabbits in the fame _ ; and all of them re- 
covered. 
I proceeded to ſmall guineapigs, on ar of which 
I tried this remedy. To three of them I applied 
the venom to the muſcles of the legs, to the other 
three to thoſe of the breaſt, each of which I had 
previouſly wounded : I then applied the cauſtick. 
Neither of the guineapigs died. 
I returned to the venomous teeth, with which j 
wounded eight very ſmall rabbits in the legs. A 
little after I ſcarified and medicamented the parts. 
Two of the rabbits N the other fix reegs 

vered. 7 | | 
It can no longer be doubted but that the lugar 
cauſtick is a true ſpecifick againſt the venom of 
the viper. But the mode of applying it to the en- 
venomed parts is not certain, and it is natural to 
conceive that the difficulty will become much 
greater, when the application of it is attempted on 
the immediate bite of the viper; particularly if the 
creature may have bit ſeveral times, and if the traces 
of the bites can 3 be diſtinguiſhed, ' In theſe 
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caſes chant) be always ſotne uncertainty, and it 
the remedy fail in correcting the venom, too exten- 


five and multiplied ſcarifications way ON extremely | 


z * N 
* 


Bites of the Viper treated with the Lunar Cauſtick. 


The latter part of my experiments is the more im- 
portant, in having for its object the ſecuring us 
againſt the bite of the viper. My experiments are 
too few in number, and too little varied, either to 
allow the drawing from them all the practical utility 
that may be hoped, or to render the method 1 have | 
propoſed perfect. Owing to the ſeaſon, I have ex- 
perienced a ſcarcity of vipers; and the eircumſtances 
in which I have found myſelf, and the obligations 1 
have had tofulfill, have prevented my applying myſelf 
more attentively, and in the way Iſhould have wiſh-. 
ed, to this ſubject. I ſhall for the preſent publiſh the 
refult of ſuch experiments as I have been able to make, 
| intending to return at a more convenient opportu- 
nity, to an enquiry that has the good of my fellow 
creatures for its object. In the mean time, I hope 
that philoſophers and naturaliſts will pay every at- 
tention to this branch of medicine, and will ſpare 
no pains to renderit more certain and uſeful. 

I had a middle fized rabbit bit five times ſaceſſive- 
3 in the leg, by a large viper, and, after making 
| fexrifications, ap plied the cavſt ck, and wathed and 
199 | 150 | W FE | bound 
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bound the wounds. The nun died at the n 
twelve hours. ES | Va Ye 
I had another rabbit bit ſeveral times in the leg by 
a viper. It died in the ſpace of an hour, although . 

it was treated like the preceding one. 

I had two guineapigs bit in the legs by a viper, 
each'one three times, and after making the ſcarifi- 
cations, I applied the cauſtick. Both of them died 
in a few minutes. 

I repeated this experiment with the ns circums 
ſtances, on a large guincapig, which died in the 
ſpace of twenty- four hours. 

Theſe five unexpected deaths convinced me how n 
eaſy it is to be deceived, even in matters of obſerva- 
tion and experiment, and how little truſt is to be re- 
poſed in analogy. The minuteſt circumſtance ſuf- 
fices to render what in itſelf would be very uſeful, 
both uſeleſs. and hurtful. Every one may perceive, 
that in the preſent caſe the whole difficulty lies in 

making the eauſtick penetrate into all the parts to 
which the venom has found its way. But how can 
| this difficulty ever be ſurmounted ? The holes made 
by the teeth of a viper are very ſmall, and often in- 
viſible; They run in different directions within the 
ſkin, and have different depths, according to a thou- 
ſand varied circumſtances. . The ſwelling or inflam- 
mation that ſucceeds, augments the difficulty ſtill 
more, ſo that the ſcarifications are made almoſt at 
hazard. 

I muſt not howeve omit that I have cured five 
ether larger rabbits by. this method after they had been 

repeat» 


0 * 2 0% 0 „„ 3% 
repeatedly bit by vipers; a8 alſo ſeveral guineapigs | 
that I had had bit 1 1n the fame way z all of which. i 
would probably have died, if they. had not been 
treated with, this new remedy. But 1. recovered a 
much greater number of theſe animals, when they 
had been bit a ſingle time only, although even in 


this inſtance ſome. of them died; and this was un- 


doubtedly occaſioned i in the WAY related aboye ; ; that 3 
to ſay, not by the inefficacyof the medicament, but bee ; 

cauſe it.cannot always reach the parts where the poi- 
ian has penetrated, and lodged. . There are: likewiſe 
Q er circumſtances which elude the new method I 
have..propoſed, and theſe are when the diſeaſe, by 
accidental circumſtances, is more internal than ex 
ternal ; that is to ſay, when the venom is ſuddenly 
introduced i in a large quantity into the blood of the 
agimal,, by the means of ſome veſſel, that the teeth 
may haye penetrated. And I do not think! it impoſſible 
but. that the bite of the viper may Kill even inſtan 
rapgguſly, provided it ſhould ever happen (which 
is not abſolutely impoſſible) that the teeth ſhould 

pierce a large venous veſſel in ſuch a way, that a 5 
quantity of the venom would be inſtantly carried to 

the heart · In this caſe, which differs little or not 

atoll from the artificial injection of the venom, the 

diſeaſe may be incurable, and e obviate all remedy. 
„Then lunar cauflick, 1 repeat it, renders; the ve- 
nom of the viper innocent, and is! its true ſpecifical 
remedy. G bur much remains, to be done, to apply it 
. the greed "OE in the, bite of this e ani · 


Ho i 
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It would perhaps be uſeful to Feile, it . 
ow with water, even in pretty ſtrong doſes. 
If the venom of the, viper derahge the blood, and be 
fatal when it is introduced i into the torrent of the © ir | 
culation of humeurs, the Winar cauſtick, taken in- 
ternally in a liquid forth, may weaken its 116% zus 
qualities, and correct it in the veſſels themmfelves, to 
ſuch a degree as to deſtroy, or Uiminiſh, the iter 
; nal diſeaſe that this venom produces. n 

After my Having diſcovered chat the lunar bf 
tick renders the venom of the viper innocent, it 
is natural to conceive that 1 ought to make ſomes 
trials on the pr infernalis3 1 We n ef made | 
ſeveral. Ore W 

1 found that a paſte formed of this FOR and of 
the venom of the viper, might be applied'\ with ins 
punity to the wounded muſcles of birds; on choof- 
ing ten of them for theſe experiments, Ha one died; 
But of three which 1 envenomed with the teeth, 
and dreſſed with the lapis infernalis feraped to à poW- 
der, two died, one at the moment of the applica- 
tion, che other at the end of two hours. I had four 
pigeons bit in the legs by vipers, and treated them 
with the ſame cauſtick. One died in my hands im- 
mediately after! had applied it, another in the ſpace 
of an hour, and the two others recovered; N 

Notwithſtanding that the feaſon was becoming un- 
favourable, and that I had no longer a hope of finding 
any vipers, I met with thirty- four of them by acci- 
dent, in an excellent ſtate and very vigorous. The 
firſt purpoſe to which I applied them was that of 

3 veri⸗ 
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verifying my new temedy, and of ſeeing at the ſame 
time whether a ſolution in water of the lunar cauf- 

tick given internally, would be at all eee to 
animals bitten by the viper. | 

I deſtined four very ſmall guineapigs for: chis ex- 
periment, and made them drink a teaſpoonful of 
the above ſolution: it was rather weak, but ſtill diſ- 
agreeable to the taſte; I wounded the femoral muſ- 
cles of three of them with venomous teeth, made 
immediate ſcarifications, and applied the lunar e. 
tick as uſual; neither of them die. 

I made another ſmall. guineapig ſwallow. two tea- 
ſyvantuls/af the above ſolution, and it died in my 
hands. I conclude from this that the quantity I 
employed was too great. I afterwards gave a ſingle 
teaſpoonful, as in the firſt experiment, to other four 
ſmall guineapigs, and had them immediately bit by 
as many vipers, making ſcarifications inſtantly after. 
They all four died. One when ſcarce bitten, ano- 
ther in an hour, a third in three hours, and the 
laſt in five. The reſult of this experiment ſhows 
that the bite of the viper is far more dangerous, 
than wounds that may be made artificially with its 
teeth, although filled with venom.» One reaſon. per- 
haps is, the difficulty of conveying the remedy. nice- 
ly to all the parts where the teeth of the viper pene- 
trate hen it bites at its will. I likewiſe imagined | 
at the time that the ſmallneſs of the animals I made 
choice of might partly have cauſed this, and deter: 
mined in conſequence to make trials on flarger and 
ſtronger ones, better able to reſiſt the effects of the 
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poiſon ; particularly the internal malady, which & 


communicated much quicker. in {mall animals. I 


Had fix fowls bit in the thigh by as many vipers. 


Five of them ſwallowed three teaſpoonfuls cach of 
the ſolution of the cauſtick, the other did not ſwal- 


| low any. I applied the lunar cauſtick in the ſame 


way to each of their nn | whe n died, the other 
bye all recovered. 3 | 

I had fix rabbirs of a middling FIG bit in oaks 
thigh by as many vipers. I immediately applied 
the lunar cauſtick to their wounds, and made them 
All drink the ſolution of it. Four of them reco- 
vered; the other two died, one in three hours, the 
other in eight. 4 186 20 E n 
471 repeated this experiment on Ga 3 0 . 


427 


ſomewhat larger than the above, and neither of 


them died. On having four others bit, and treated 
__ wag the ſame Oy, —_—_ all ie reco- 
FExed.-277 5 056 
M The ence of theſe ee is ul t too cir- 
cumſcribed to render us certain that the lunar 
-exuftick is a never failing remedy againſt the bite 
of the viper; and this is owing to the difficulty of 
conveying it to all the parts into which the venom 
Bas imfnuated itſelf : three or four hundred experi- 
ments would ſcarcely ſuffice to fully clear up this 
important matter; I however have no doubt of 
the efficacy of this remedy, and can affirm that the 
lamnar cauſtick is the true n ane _ 
This "dreadful 3 MERE NS udn an 
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The ſingular and unexpected effects of the lunar 


cauſtick, which, when united with the venom of 
the viper, renders it innocent, made me ſuſpect 
that the effect might be the ſame if it were united 
with the zicunas. - I mixed them then in equal 
quantities, and formed a ſomewhat ſoft paſte. I 
now made ſeveral wounds in the muſcles of a 


pigeon's leg, and applied this paſte to them. The 
pigeon died in leſs than two minutes. I repeated 


this experiment with the ſame circumſtances on 
another pigeon, which died in leſs than three mi- 
nutes. 1 again repeated it on two others, one of 
which died in leſs than two minutes, and the other 


ſoon after the end of the third. The lunar cauſtick 
then does not correct the deadly quality of the ti» 
cunas, and conſequently is not its ſpecifical remedy. 5 


The paſte formed of it does not even retard the 
death of animals to which it is applied; ſince two 
Pigeons, to the legs of which I had fimply applied 


the ticanas, died in three minutes, and not ſooner, 
I paſs over in filence many other analogous: conſe- 
quences which I obtained on making like ex d 


ments on guineapigs and ſmall rabbits. 

, Having procured ſeveral ſnakes, fimilar to tha 
| the examination of which is mentioned in page 139 
of this volume, for the occaſion, 1 had 8 eurio- 
. 2 bc ky 


On the Poiſon called Ticunas, © 
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ſity to ſee whether the poiſoning them with 7 
icunas, in the muſcles of the tail, would be attended 

with the conſequences I had before obſerved; and 

« whether theſe creatures would continue in an ap- 
| parently lifeleſs ſtate, for as many hours as they 
did on the former trials. I introduced then into 

the muſcles of the tail of one of theſe ſnakes, an 
American arrow which I had previouſly ſteeped in the 

_ Fieunas, liquified by the heat of boiling water. I 
made a confiderable wound along the vertebræ, that 

the poiſon might penetrate well into the muſcles, 

At the end of an hour the ſnake ſcarcely ſtirred, . 
and in an hour more ſeemed dead, and quite de- 
prived of motion and irritability, In this appar 
rent ſtate of death, I examined the motion of the 
heart attentively through the ſkin, and could per- 
ceive a feeble and flow contraction of this muſcle. 
This contraction continued for twenty-ſeven hours, 
gonſtantly diminiſhing in force, and in this inter- 

val every one would have looked on the creature as 
dead, for ſetting 'afide the motion of the heart, it 

was quite ſtill and free from irritability. At the 

end of twenty-ſeyen hours the motion of the heart 
gradually became quicker and more conſiderable ; 

and I then thought I perceived, on giving the 
creature a violent blow, a ſmall undulating motion, 

In forty hours, I obſerved a motion, ſometimes of 

one extremity of the body, ſometimes of the other, 

put very feeble. In ten hours more this motion, 

and the return as it were to life, were manifeſt and 
gertain, notwithſtanding the ſnake could nei- 
1 os, ther 
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cher . nor hold up its head. I lofe it in this 
ſtate during the njght, and the next morning found 


it very lively, in good health, and able to | crawl; 
but fix hours after, it died. 1 


The event was exactly the ſame on treatiug two 
other ſnakes in the fame way. Another much 


ſmaller one died in leſs than two hours; its heart 
continuing to move three uy 2 208" Jofing _ 
appurent 1 fiens of life. 

It cannot then be doubted but 905 the 7icunas is 
a mortal poiſon, even to animals with cold blood, 
although it be true that it is. far leſs. ſo to them, 
tRan to thoſe that have the blood warm. But that 
which well merits our attention, is the apparent ſuf- 
penſion of life, and of the voluntary motions of all 
the animal's muſcles, except that of the heart, the 
irritability of which 1s indeed drain," tae! not 
totally deſtroyed. : 

We cannot afterwards but admire, his” a Ps 
continuance of this iſolated motion of the heart, is 
capable of reftoring by degrees to the animal, that 
life, and that motion of all its other organs, which 
it had entirely loſt. Without the action of this muſ- 

cle, a, myſt 287255 have end. 
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The following experiments on che oi of the 
cherry Aaurel, will not only ſerve to complete thoſe 
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1 haye ada . on this ſubject, but to 9 1 
a clearer way, that this oil, whether given internal. 
1y or applied to the wounds of animals, is one of | 
| the moſt terrible and deadly. poiſons known. This 
important truth will, I hope, deſtroy once for all, 
the abuſe that has crept into ſeveral places in Italy, 
of ſelling the oil of the cherry- laurel publickly in the 
ſhops, to all thoſe who aſk for it. It is eaſy. to ſec 
how dangerous this cuſtom may be to ſociety ; and 
this danger is encreaſed again by the method adopt- 
ed i in ſelling it. It is uſvally maſked under the title 
of Eſence of bitter Almonds, and is found under this 
name in the printed liſts of diſtillers, who ſell. it 
with other eſſences, oils, and liquors, that may be 
drank with the greateſt impunity. Nay, what is 
more, this dangerous poiſon enters into the compo- 
tion of a liquor for the uſe of the publick, which 
is, made and ſold without any ceremony; and to 
prevent all ſuſpicion of the true nature of this poi- 
225 mixture, it is vended under the title of Li- 
guor of bitter Almonds, or of Peach fiowers, and, is 
even put into milk, and into ragouts. It i is true 
that a ſmall quantity of this poiſon is em loyed in 
them, and that theſe liquors are not drank like wine 
and water; but a poiſon is always a poiſon; and 
we do not beſides know but it may be hurtful 
when uſed a long time,. although in very ſmall 
quantities ; and whether it may not give a diſpoſi- 
tion to certain diſeaſes. I have heard ſome perſons 
ber, that when ſwallowed it muſt be an excellent 
| cordial, 


| 


* 
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| bordiat; MDT its truly agteeable and aromatic f 
ſell may eaſily induce them to believe. 

5 Tuſcany owes to a philoſophick With the 
knowledge of this pretended oil of bitter almonds, 
and the advantage of being ſecured from the abuſe 
that may be made of it: ſo true it is that philoſophy 
is uſeful even to ſovercigns, and that, according to 
the wiſh of one of the ancients, they ought all to be 


philoſophers, or at leaſt to know how. to b PO 
phize o on occaſion! N 


Dye Oil of the Cherry-Lauret is @ Poiſon to Vipers. 
HFaving had an opportunity of providing a quan- 
tity of the oil of the cherry-laurel, I withed to ſee 
what effects it would have on vipers, and accord- 
ingly- made a large. one ſwallow about ten drops. 
In leſs than two minutes it could ſcarcely drag itſelf 
along, and at the end of ſeven ſeemed quite dead. 

In two minutes more it was perfectly inſenfible to 
the ſtimulus of a needle. However on obſerving at- 
tentively, its heart was ſeen to move, and to riſe and 
ſink alternately; it continued this motion, which 
regularly diminiſhed, for three hours. In theſe ani 
mals we may Judge extremely well of the total re- 


pole of this muſcle, without opening the thorx; 7 


an obſervation that in many caſes may be. highly 
N We my" likewiſe obſerve this mon of 
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che heart externally in other . agimals with . cold | 
blood, even in frogs, but with greater difficulty. 

I have found in general that the gil of the cherry= 
aur! is a very ſtrong poiſon, even to vipers, the 
ſhaddengeſs of its effects on which, is proportioned 
t the quantity ſwallowed, I have ſeen theſe crea- 
tures die in a very few minutes on giving them 
thirty or forty drops, in which caſes they have ſick- 
ened and become motionleſs inſtantly ; ; and I have 
found it mortal even when given ta them in the 
ſmall quantity of a drop, or at moſt of two. It is 
true that in theſe laſt inſtances, the diſeaſe diſcovers 
_ itſelf very late, and that the viper lives many 
hours after. Tis obſerved that the muſcular irrita- 
bility is in general very ſoon deſtroyed, notwith- 
ſanding which the heart continues to move for 2 
very long time, even after the animal ceaſes to give 
any fign of life, or ſenſation. The heart, 1 do not 
here ſpeak of the inteſtines, is an exception to the 
general rule of the other muſcles, and this intereſting 
pointof animal phyficks deſerves ſtill more the atten- 
tion of philoſophers, as e been 1 5 WT 
nes.” | 


; The Ou | of the Cherry-Laurel is a Poiſou to Snakes, 
I made a ſnake ſwallow five drops of the oil of the 
cherry-laurel, which it had ſcarcely taken, when Job- 


ſerved it to oraw] with 1 7 1 in leſs than two mi- 
_. -. | nutes 
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nutes it appeared to be almoſt dead, ſince it only pre- 
ſerved a ſmall motion of its tail, which ceaſed a little 
after. I ſtimulated it in different parts of its body with- 
out any effect. On opening the thorax, I found the | 
heart and auricles motionleſs; but when I pricked 
them with a needle, they began to move, and this 
motion continued ſeveral hours. At length I ſepa- 
rated the heart from the thorax, and it inſtantly 
. ceaſed to move. However on touching it repeat- 
edly with the point of a needle, it each time con- 
tracted itſelf once, and continued to do ſo for ſeve- 
ral hours. It never had a ſpontaneous motion, and 
never contracted itſelf more than once on being 
pricked with the needle. e e 


The Oil of the Cherry: Laure is a Poiſon to Snake, 
| When applied to their e * 


1 made a wound of about an inch in length, in 
the muſcles of the tail of a young ſnake, and ap- 
plied to it about forty drops of the oil of the cher- 
ry-laurel. It died in leſs than ten minutes, without 
having been convulſed, and without the ſmalleſt 
fign of irritability remaining in its whole body. _ 
I laid bare a great length of the muſcles of the 
tail of an ordinary fized ſnake, and wounded them 
in ſeveral places. I applied an abundance of the 
oil of the cherry-laurel to the wounded parts 
throughout, and a moment after repeated this again. 
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In leſs than a minute the ſnake moved languidly 
and with difficulty, and the motion of the different 
Parts was feeble, in proportion as they approached 
the tail. In an hour after, however, it had in a 
great meaſure recovered its former vivacity. I 
then applied freſh oil to the ſame wounds, and in 
leſs than a minute it could ſcarcely ſtir itſelf, re- 
Mmaining twiſted in the form of a zigzag ; however, 
in half an hour it became as lively. as uſual, 

= T applied the oil of the cherry-laurel twice, to the 
muſcles of the tail of another ſnake, which although 
it had appeared dead, and remained in that ſtate for 
ſeveral hours, both times recovered itſelf. How- 
ever, after reviving the ſecond time, and becom- 
ing very lively, it died of itſelf in a few hours. 
This oil then, when it is applied to the muſcles 
of ſnakes, inconteſtibly produces violent derange- 
ments in a very little time, but is not, however, 
capable of killing them when they are very large 0 
neither does it, in the circumſtances at leaſt in 
which I have obſerved it, kill the ſmaller ones very 
Juddenly, notwithſtanding it is otherwiſe certain, 
that ſoakes without diſtinction die readily, when 
made to ſwallow it, even in a very {mall doſe. 
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i is 4 ehe tori ipers, when | imply epics to their 
Muſcles. | 


I wiſhed to ſee 8 the oil of the cherry- 
-Jaurel would be mortal, when applied to the wounds 
rt : | | of 


, 


of vipers purpoſely n and whether it would be 
leſs ſo in theſe caſes than in thoſe J have related, of 
their ſwallowing it. It has been found by a lang 
ſucceſſion of experiments I have made for that pur- 
poſe, that both the ſpirit and oil of this plant pro- 
duce violent derangements when applied to the 
muſcles of vipers, but not to ſuch a degree as when 
they are taken internally. In theſe caſes. the he: 
continues to move in the ſame way that it. does i in 
the other animals with cold blood, whilſt all the 5 
other parts remain motionleſs and inſenſible to the 
moſt active ſtimulants. In like manner I have ob- 
ſerved, that on introducing a few drops of the oil 
into the natural aperture that is found towards the 
tail of the viper, the creature died in the ſame 
way as in the caſes related above, that 1 is to fay, 
with a loſs of muſcular irritability, but with 2 conti 
nuance of the motions of the heart. ? „ wach 
I bathed the muſcles of a vipers tail, ſtripped o 0 
4 ſkin for a great length and wounded in ſevera 
places, with the oil of the cherry: -laurel ; an inſtang 
after, it had loſt. the motion of the part of t the body 
towards the tail; it twiſted and wrapped itſelf ug, 
iwelled conſiderably, and was yiolently : convyl- 
| ſed, —L likewiſe, bathed the muſcles of. another. viper 
towards its tail, with this oil, an. in twenty | ſeconds 
it could ſcarcely move irlelf. It was contrafted and 
wound up, was ſwelled to twice its 5 e numbed. 
Ho ty 1 in leſs than three r. 
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en 22 as a Poiſon, 9 wa to che 0 
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th will be ſufficient to relate here ſome of the 6x 
es 1 made on the muſcles of pigeons, to 
ſhow in what way the oil of the cherry-laurel acts in 
theſe __ wa | 

4a ſtripped the Whole of the ſkin from the leg of 
a young pigeon, and wounded the muſcles . in ſeve- 
ral-places, without dividing any perceptible blood- 
veſſel. I then applied about twenty drops of the 
oil to the part, which was more than a ſquare inch 
in ſuperſſeies. In fix minutes the pigeon was no 
longer well able to ſupport itſelf on its feet. In 
three more it was ſeized with convulfions, and at 
Jength fell on its breaſt. In fix minutes more it had 
loſt its ſtrength, but ſtill breathed, and kept open 
its eyes. After fix other minutes it began to ſtir a 
little, and remained quiet for the ſpace of twenty 
more. It at length e and ee as wu 
as ever. 

"oF" laid bare the breaſt of a very u wubg n | 
wounded the peQoral muſcles in ſeveral PR; and 
applied to them about twenty drops of oil. Five 
minutes after, the pigeon became very feeble, and 
almoſt- incapable of ſupporting itlelf; it however 
ſurvived, and had no other ſymptoms. The wound 
was very large, and well covered with oil. 
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1 repeated this experiment on another pigeon, ap- 
plying twenty drops of the oil, as above. In the 


ſpace oMhree minutes it could no longer ſupport it- 
ſelf, and died in five more. 


Two other pigeons, ſomewhat larger, recovered, 


laſt. 


1 rewind to my experiments, on he legs. If 


laid the leg of a middling fized pigeon entifely bare, 
and wounded the muſcles i in ſeveral places. I then 
ſucceſſively applied to the wounds more chan thirty 
drops of the oil: in thirty minutes it could no 
longer ſtand, but ſoon ien and recovered per- 
ſectly. Nai eee | 1&0 * 

This experiment ind: « on two * pigeons, 


was attended with the ſame ſueceſs; neither of them 
died, but on the other hand ſoon recovered from the 


feebleneſs that ſeized them: however having re 


peated n two mueh younger ones, they both died 
in violent 'convulfions in leſs than three minutes, 


notwichſtanding I had not laid their legs ſo bare as 
1 and had applied a leſs quantity of the oil. 


From all theſe experiments, it appears that the 


dit of the e herby. Iaurel is in reality a poĩſon to ani- 


mals, when applied in an immediate way to the muſ⸗ 
cles, by the means of wounds; but that it is in this 


| way ne leſs deadly, than when ſwallowed. 


7 


* 


alchough 1 treated ee in the ſame way. with the 
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1 ; I omit the mention of ſeveral experiments I made 
on the eyes of pigeons ; it will be ſufficient to know 
that the oil of the cherry-laurel is a violent poiſon 


when applied to theſe organs, and that it cauſes a 


ſpeedy death to theſe aun e! in 3 an! way with 


the : ſpirit delf of the . 1 eat" 
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The PIERS polſefled "0 the oit of thi cherry-laurel 


0 deſtroying the irritability of fleſhy fibres, indu - 


ced me to try whether, on being immediately 
applied to che heart, it would render it motibnleſs, 
even to external ſtimuli. I therefore let fall a fe 


drops on the hearts of ſeveral frogs, the motions of 
which ſoon ceaſed; and could not be reſtdred by the 


pricks of a needle; The ſpirit of the cherrydlaurel 


produces the ſame * 25 05 2K Fp r and more 
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12 was enacts Ain of beg et this | 
vil would be mortal when applied to the brain of 
frogs; and a few minutes after the application of it 
obſerved that the creatures could ſcarcely. crawl z 
in leſs than ſix minutes they died. The heart how- 
ever continued to move: The brain being ſtimula- 
ted, no contraction of any part enſued, but on for- 
cing a pin longitudinally into the ſpinal marrow; 
the feet ſprung up violently. This would lead one 
to believe that the nervous fubſtance, when put in 
contact with the oil of the cherry: laurel, loſes its 
power of contracting the muſcles; but that this 

iſon.notwithſtanding, 1 1s only capable of removing | 
it in then nerves or nervous productions that i it im- 
mediately touches: e ö 
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if the faculiyef SATAN the Muſcles 10 15 
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* affure myfelk of this 1 hats it to o the 1595 | 
becher df frogs; and in le(s than two minutes obſer- 
ved that one of theſe creatures on which I tried it, 
had'toft the faculty of contracting its feet, and that 
when I fiimulated. theſe. nerves, at che part where 
For. Il. e the 
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the oil had touched, with a needle, they no longer pur 


the muſcles in action. But every time I ſtimulated 


them towards the legs, where the oil had not reach | 


ed, the feet contracted themſelves forcibly. The 
nerves then are not the organ or inſtrument by which 


the oil of the cherry-laure} communicates its delete- 
rivus qualities to the other parts of the machine, and 


are themſelves only ſuſceptible of them at the pre- 


eiſe part to which the oil of the cherry-laurel has 


been immediately applied. The ſpirit of the cher- 
-  ry-laurel, when applied to the nerves, produces effects 


analogous to thoſe of the oil, but not ſo violent. It 


is very probable that this action of both oil and ſpi- 
rit is ſimply mechanical, and that they alike operate 
in the way with ſubſtances that corrode and eriſp. 


e Oil of the Cherry-Laurel, adminiſtered to Letches, 
1 deadens the Part it immediately touches, . 


I injected the oil of the cherry - laurel into the 
| bellies of ſeveral leeches, which immediately dead- 
ened, and were no longer ſuſceptible to external 
ſtimuli. The fame thing happened when I 
tried the ſpirit. I injected ſome of them for almoſt 


2 half their length, preventing the oil from pafſing 
further by a ligature, and ſaw with ſurprize that 


the injected balf was deadened, and no longer fen- 
Able to any flimulus, whilſt the other part was alive, 
and continued in that ſtate for many beuge. This 


2 2 5 i very 5 
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very ſingular phenomenon 1s not ſoma 25 in 
| ſnakes or vipers, every part of which becomes in- 
ſenſible almoſt at the ſame time; and this difference 
may be principally cauſed by the diverſity of mo- 
tion in theſe ee when compared with the 
others. | | | 
I bathed the part of a leech towards the vid, 
with the oil of the cherry-laurel. In leſs than three 
minutes there was no motion in this part, whilſt 
the other half was ftill "ug and in full ackion fix 
hours after. 2 
I bathed the part of another leech towards the 
tail, and in leſs than two minutes found it motion- 
leſs ; the other part continued to move or ſix 
hours. 
I rubbed a part of a ſake? s tail that I had cut, 
with the oil of the cherry-laurel; in leſs than war 
an hour it had loſt all motion. 


The Oil of the Cherry-Laurel i is deftrudtive to Animals, 
wwhen injected by the Jugular. | 


The multiplied examples I have related above, 
of the deleterious powers of the oil of the cherry- 
laurel, induced me to think (notwithſtanding I had 
two years before in London, injected the ſpirit of 
this plant into the jugular veins of rabbits without 
its caufing their death) that it might kill animals, 
when injected into the blood. I preſumed that the 

A a 2 | | oil 
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oil being much more pungent and TAP than the 
ſpirit, would act on the blood with far greater 
energy, In A I of this I made ſeveral ex- 
periments. | 

* I injected i into the 3 vein of a E rabbis 
ten drops of the oil of the cherry-laurel, with which 
1 had mixed five or ſix drops of water. At the 
moment the liquor. paſſed through the ſyringe | in- 


to the vein, the animal fell into convulſions and died. 
- J-opened the thorax, and found the blood blacker 


than it is in its natural ſtate. The left ventricle and 
deft auricle of the heart were almoſt empty; and 
the little blood that remained in them coagulated. 
The right. ventricle and auricle were ſwelled, and 
filled with coagulated blood. There was no motion, 
neither could any be excited by ſtimulations. The 
Jungs were covered throughout with large dark 
ſpots, and all their veſſels filled with coagulated 
blood, ſome of which was likewiſe extravaſated in 
ſeveral places. From the part of the liquor that 
remained in the ſmall ſy phon, I judge that [carcely 
ſeven drops had entered the vein. 
I tried the oib on another rabbit in a leſs quan- 
tity, only injecting five drops with as many of wa- 
ters The rabbit became conyulſed and died inſtant- 
Ay. , Elikewile opened the thorax of this one, and 
ound the heart and auricles in motion. The right 
ventricle and auricle were ſwelled, and the oppoſite 
-Cavities contained a little blood. In a ſhort ſpace 
the heart ceaſed to move, and I found the blood in 
the right auricle Nog. ventricle ſome what viſcous 
| | and 
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her- In the oppoſite cavities lap a little blood: 
of a red colour. The lungs were ſtained with blood 


all over; but not ſo much ſo as in the former; aſe, 


and the blood in the veſſels ſeemed to be ſtagnant. .- 

I do not think that more than three drops of the : 
oil entered the jugular vein, and yet we ſce; that 
the animal died inſtantly; It canndt here be doubted 
but that the cauſe of the death lay in the lungs, and. 
in the blood that was found ſtagnant in their veſſels. 
It is ſuperfluous to remark that the ſuddenneſs of this 
event, and the certain marks of a. general coagula- 


tion of blood in the lungs, directly exclude the pre- 


tended action on the nerves, and furniſh a. certain 
proof to the contrary, a 
I have ſince found that if tha oil be injected in na 


much ſmaller quantity, either death does not-enſue, 


or happens much later ; in this caſe there are very 
violent convulſions, which are certainly produced 
by the anxiety in the animal, cauſed by the blood's 
becoming by degrees ſtagnant in the yeſlels.. 


The Spirit likewiſe of the Cherry-Laurel, kill wha i it 
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is ones into the Ve Mi 1 5 
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On making theſe lint: experiments it was natu· 


ral to ſuſpect that the ſpirit of the cherry-laureh * 


when injected into the veſſels, would likewiſe bring 
on death, and that the experiments en 0 Len- c 


don were not eoncluſiye, hecauſe they: were: t f 5 
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in number, or perhops likewiſe, beekuld/ I. em: 
ploeyed a weak ſpirit. Be that as it may, I wiſhed - 
to aſſure myſelf afreſh by experiment, and I do not 
bluſh to oppoſe my own trials to new ones, more 
; rift; more preciſe, and more numerous. 

I prepared then a ſpirit of cherry- laurel three 
times diſtilled, and having put about fifty drops into 
the ſy phon, I injected them into the jugplar vein of 
a rabbit. A ſhort time after the injection, perhaps 
- Inlefs than forty ſeconds, the creature died in con- 
vulfions, which were however not violent. Hav- 
ing opened the thorax, I found the lungs quite 
ſpotted ; the ſpots were very ſmall; and reſembled 
ſo many dots of a darkiſh red colour. The blood 
In the pulmonary veſſels appeared quite viſcous and 
ſtegnant, and I found it in the ſame ſlate in the 
heart. 

This experiment, repeated on three other rabbits , 
varied but little in the reſult ; one of them died at 
the moment of the injection, 

The ſpirit I employed was highly active, and 
killed the animals very ſuddenly to which I gave it 
in an exceedingly ſmall doſe, I ſhall not enter into 
a detail of any further experiments, becauſe thoſe I 

have juſt deſcribed are ſufficient for my purpoſe; 
however I inet with a caſe of a middling fized gui- 
neapig that particularly deſerves to be noticed. [I 
made it fallow a teaſpoonful of the ſpirit of thecher- 
xy-laurel of the third diſtillation, which had ſcarcely 
reached its ſtomach,” when it fell as if dead, and re- 


I mained in this ſtate * minutes? it then ſud- 


denly N 
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au ſprang up and began to run, although with 
ſome difficulty, In a few minutes it appeared as 
ſtrong and lively as it was before it had ſwallowed the 
liquor ; I however found it dead two hours after. 

It is then beyond a doubt that the ſpirit of the 
cherry- laurel itſelf, given in ſufficient doſes, and 
rendered more active by re-diſtillations, is a violent 
poiſon when introduced into the blood by the Jugu- 
lar vein, + and that it kills inſtantly; ſo that it is no 
longer an exception to the law I have eſtabliſhed of 
the other poiſons, which when introduced i imme- 
diately into the blood, without touching either the 
nerves « or the wounded ſolids, kill in an immediate 
way, and in a few inſtants after bringing on con- 
vulſions. It is not only abſurd to have recourſe to 
the nerves to explain the action of the Poiſon in 
theſe caſes, but this imaginary hypothefis 1 is quite 
ſuperfluous, fince its violent effects on the blood 
are ſo very eyident. 
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7 he Lunar guet does not render the Oil: " the 
n innocent. | 


I wiſhed to know We rack 1 cauſtick, 
blended with the oil of the cherry-laurel into the 
form of a paſte, would not ſerve to correct i N 8 

1 made ſeveral ſmall wounds in the pectoral muſ- 
cles of a pigeon, and applied the- paſte to them. In 
leſs than a minute it was 1 with W 
e yu an inſtant after. 

A 2 4 ti re- 
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1 este this enperiwent on another pigeon, 
which 1 in fix minutes fell into violent gn 
and died in a very ſhort ſpacaee. 

I made a comparative experiment, to 4a ken ot 
fect the lunar cauſtick alone would have, applied to 
the pectoral muſcles of a pigeon. It was a little 
diſordered by it, but ſoon recovered itſelf perfectly, 
wihout having been at all convulſet. 

I applied the paſte I have ſpoken of, to ben 
. pigeons prepared in the uſual way. They 
all died convulſed in leſs than five minutes. 

f It is evident then that the cauſtick alkali does not 

correct the deleterious qualities of the oil of the 
_cherry-laurel ; neither does it correct thoſe of the 
ſpirit, as I have found by ſeveral experiments, the 
7 relation of which 1 25 1 Br 
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On Opium. ö 


- 


+I was a long time defirous of rendering myſelf 
acquainted by experiment, with the effects of opium 
applied to the living body. The little uniformity 
Found in the authours who have treated ou the pro- 
perties of this ſubſtance, was a ſtrong incentive to 
my applying myſelf ſeriouſly to ſo intereſting a ſuh- 
Ject. The experiments I had tried of the imme- 
liate application of opium to the nerves, of which 
mention bas been made in the ſecond volume of 
N work,” were too few 1 in number, and tog little 
„ | varied, 
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-  waricd, to enable me to * peak with aſſurance, and 
without the riſk of having myſelf been miſſed bys 
whim, on this matter. A little leiſure. when leaſt 
expected it, at length enabled me to make à great 
number of experiments on opium, of which I ſhalt 
at preſent content myſelf with giving the moſt ge- 
neral conſequences, with a ſmall detail of neceſſary 
particulars, to enable my readers to form a clear 
judgment on the ſubject. | A 
I had announced ſeveral years 490 dn n 

diſſolved in ſpirit of wine, and applied to the erural 
nerves of frogs, deprives them of the faculty of con- 
tracting the muſcles; and that this effect ought 
ſolely to be attributed, not to the opium, but to the 
ſpirit in which it was diſſolved; ſince experiment 
had demonſtrated that opium, fimply diſſolved in 
water, did not in any way derange the nerves to 
which it was applied. The. famous Haller availed = 
himſelf of the experiments and concluſions I have 

mentioned, in ſeveral parts of his publications 
againſt the Engliſh phyſician Robert Whytt, who 
every where ſupported” the immediate action of 
opium on the nerves t <7 7 7% ES 
The various experiments which other naturaliſts 
have made ſince me, and which are not very con- 
formable to mine, and the different hypotheſes 
Which authours have latterly ſupported on the action 
of opium, have obliged me to repeat ſeveral of the 
experiments I made a long time ago, and to give 
them a A org extenſion and N 
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I thought it panel "to begin with animals ther 

| gave warm blood, and to apply the opium to the 
different organs and parts of the living body. And 
as ſpirituous ſubſtances are one of the beſt diſſol- 
vents of opium, I wiſhed in the firſt place to ex- 
amine all the effects of a ſolution of it in ſpirit of 
wine. Iemployed an ounce of opium and three of 
the ſpirit well united together, and heated in balneo 
marie. I likewiſe made a ſolution of opium in water 
without a drop of ſpirit of wine, employing the ſame 
proportion of water that I had done of the ſpirit, 
mixing it well with the opium in a. mortar, and 
keeping it ſeveral minutes in a jar in balneo marie ; 
I then added freſh water according to the exigen- 
way of the different OR: 


Reſult of the Experiments. 


SGuineapigs which I made ſwallow a ſpoonful of 
* ſpirit of wine, inſtantly became motionleſs, and 
died in leſs than 20 minutes. Thoſe that ſwallowed 
the, ſpirituous ſolution of opium, became motionleſs 
in a few minutes, and died in leſs than twenty-ſeven. 
Thoſe into the bellies of which the ſpirituous ſo- 
lution was injected, became motionleſs in an inſtant, 
and all without . died in leſs than half an 
| hour... 
"Thoſe beneath the Kin of 8 1 injefted the 
Lame preparation of opium, died i in leſs than half 


an 


{ 
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„ an . and I had ſcarcely ande the injection, 


when they could no longer ſtir their hinder feet. 
Thoſe into the anus of which I injected it, at che 
end of half an hour could no longer ee hos 
ſelves, and died in an hour. | 
Thoſe that drank the ſpirituous ſolution died in 
three hours; they had ſcarcely ſwallowed it when 
they became inſenfible and motionleſs. Le. 
Thoſe into the bellies of which the aqueous biw 


tion was injected, died in leſs than two hours; the 


loſt the greater part of their motion in leſs than 
half an hour, and were violently convulſoe. 
Thoſe, beneath the ſkin of which the ſame ſolu- 
tion was injected, died in three hours. In the 
ſpace of half an hour they had loſt all motion, pd 
ticularly that of their hinder feet. | 


- Thoſe that I made ſwallow this aqueous REVVER 1 7 


were very ſoon incapable of moving; but only two 
died, of ten on which I tried the experiment. | 
| Thoſe into the anus of which the aqueous ſolu- 
tion was injected, died in leſs than three hours; in 
the ſpace of half an hour they could 1 no W 
ſupport themſelves on their feet, 

It is then a fact, confirmed by all my experiments, 
that opium, when ſimply diſſolved in water, kills 
animals with warm blood; although it is beſides 
true, that when diſſolved in ſpirit of wine; its ef- 
fects are much quicker and more vioient; but they 
then proceed, in a great part however, from the 
ſpirit itſelf, ſince we have ſeen that this ſpirit is 
alone capable of producing all theſe effects, and that 

6 Fa it 
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I thought it proper to begin with animals that 

| gave warm blood, and to apply the opium to the 
different organs and parts of the living body. And 
as ſpirituous ſubſtances are one of the beſt diſſol- 
vents of opium, I wiſhed in the firſt place to ex- 
amine all the effects of a ſolution of it in ſpirit of 
wine. I employed an ounce of opium and three of 
the ſpirit well united together, and heated in balneo 
marie. I likewiſe made a ſolution of opium in water 
without a drop of ſpirit of wine, employing the ſame 
Proportion of water that I had done of the ſpirit, 
mixing it well with the opium in a. mortar, and 
Keeping it ſeveral minutes in a jar in balneo marie ; 
TI then added freſh water according to the exigen- 
| way of the vent N | 


Reſult of the Experiments. 


Guineapigs which I made ſwallow a ſpoonful of 
' ſpirit of wine, inſtantly became motionleſs, and 
died in leſs than 20 minutes. Thoſe that ſwallowed 
| the ſpirituous ſolution of opium, became motionleſs 
in a few minutes, and died in leſs than twenty-ſeyen. 
T boſe into the bellies of which the ſpirituous ſo- 
lution was injected, became motionleſs in an inſtant, 
; and all without n died 1 in leſs than half an 
eur, 
Thoſe beneath the Kin of kicks 1 injected the./ 
Lame preparation of opium, died! in leſs than half 


an 


{ 
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an bout t ; and I had ſcarcely Wade the injeRtion, 
when they could no longer ſtir their hinder feet. 

Thoſe into the anus of which I injected it; at the 
end of half an hour could no longer e _ 
ſelves, and died in an hour. 

Thoſe that drank the ſpirituous ſolution died: * 
three hours ; they had ſcarcely ſwallowed it when | 

they became inſenfible and motionleſs, 1 5 

Thoſe into the bellies of which the aqueous blu 

tion was injected, died in leſs than two hours; they 
| loſt the greater part of their motion in lefs than 
half an hour, and were violently convulſed. - . 5 

Thoſe, beneath the ſkin of which the ſame ſolu- 
tion was injected, died in three hours. In the 
ſpace of half an hour they had loſt all motion, ww 
ticularly that of their hinder feet. 

- Thoſe that I made ſwallow this aqueous ſolution, 
were very ſoon incapable of moving; but only two 
died, of ten on which I tried the experiment. 

| Thoſe into the anus of which the aqueous ſolu- | 
tion was injected, died in leſs than three hours; in 

|  the' ſpace of half an hour they could 1 no * 
ſupport themſelves on their feet, 

It is then a fact, confirmed by all my experiments, 
that opium, ac ſimply diſſolved in water, kills | 
animals with warm blood; although it is beſides 
true, that when diſſolved in ſpirit of wine; its ef- 
fects are much quicker and more violent ; but they . 
then proceed, in a great part however, from the 

ſpirit itſelf, ſince we have ſeen that this ſpirit is 
alone capable of producing all theſe effects, and that 
| a it 
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it exen produees more violent: ones, and chat more | 
expegitipully. N 
- My experiments on ies either diflotyed in 


= IE wine, or mply in water, have been hither- 


to made on animals with warm blood. I was defi- 
us of repeating them, varying them, and render- 
ing chem general, on thoſe that have the blood cold, 
and preſumed that I ſhould obtain conſequences, 
egually new and important, fince I was about to. 
- aperate on creatures much more irritable than the 
| qthers, and i in which life 1 is of e . and 
more tenacious. 

I choſe turtles and e in 3 to ſe- 
veral other animals, and likewiſe made ſome trials 
on leeches; every ſingular creature, and one which 
differs, as well in its organs as in its vital functions, 
From all other known animals, 


* EFuy + Kii 


* 
PR 


= Reſult of ſeveral e made on Leeches. 
ry bes A berſed in  ſpirir of w wine, Sin 3 in two 
or three minutes. 3 | | 
Leeches immerſed in a tacit of opium in ſpi- 
zit of wine, died nearly in the ſame ſpace of time. 
Leeches immerſed in a ſolution of opium in 
water, died pretty nearly in the ſame ſpace of time. 
I plunged half the body of à leech into ſpirit of 
wine, and found in a little time that this part had 
loſt all motion, vehilſt the other half continued in 
— | | action. 
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action. The experiment ſueceeded in the ſame 

way, whether the part of the leech towards tha 

head was plunged, or that towards the tail. 
The ſaute conſequences enſued on plunging: a 2 

leech into the ſolution of opium in ſpirit of wine 

or into the ſolution of it in water; and 1 looked 

upon it as ſomething very extraordinary, that one 

half of the creature ſhould become dead, whilſt 

the other half continued in the ſtate of not having 

.undergone any change, or ſuffered any injury. As 

to the action of opium on theſe animals, it appears 

certain that it ſhould be ann as my of a very 

violent Poiſon, ns fo 901 e e 24 blue» 7 
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A turtle which ſwallowed spirit 6b vine, n . 5 
Jeſs than 20 minutes. ' 

Another turtle which ſwallowed the ſolution of I 
opium in ſpirit of wine, died. in the "es of an | 
"hour. 1 | 

Another, her barbs fwallowed 6 aqueous | . | 


Jura, preſerved its vivacity for four hours ;, it 
be at the end of ten. 58 05 


or 


$ - repeated theſe three e experiments withe the fame 
circumſtances on fix other turtles, and the con- 
ſequences were perfectly analogous. 10 the \Preceed- 
ing ones. 
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It is eafily ſeen that opium, although diſſolved 
in water, acts violently on theſe animals, ſo as even 
to kill them; but ſthat its action is but trifling, 
hben 8 . n of ſpirit or wine. he wh 
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+, Injeftions made into the Anus of Turtles. 
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Cool injected three turtles of the ſame fize, at the anus, 


by means of a ſmall glaſs ſyringe, On the firſt of 


them I txied ſpirit of wine, and ina few minutes it 


could ſcarcely ſtir. At the end of an hour, * was 
quite dead. 

I injected the ſecond with an equal quantity of "wp 
ſtrong ſolution of opium in ſpirit of wine, and in 
half an hour it ſcarcely ſeemed alive or able to ſtir : 
it died at the end of the ſeventh hour, but the mo- 
tions of the heart continued for an hour after. 

I injected the third with the ſame quantity of the 
aqueaus. ſolution : it was very lively at the end of 
the fixth hour, and furvized the fixteenth. 

I have however obſerved in general, that turtles 
do not die when injected at the anus with the ſolu- 
tion of opium in water. Thoſe I injected with 
the ſpirituous ſolution, all died in leſs than three 
hours : the injection was ſcarcely made when they 
loſt their ſtrength and vivacity, and in half an hour 


1 they almoſt ceaſed to give any figns of life. 


The action of the aqueous ſolution of go. when | 
| Inrogueed by the anus, is 8 proved; but it is 


very 
* 
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Injection made beneath the Skin of Turtles. 


I made an opening with a lancet in the ſkin! be- 
twixt the legs and belly of a turtle, and injected 
within it ſpirit of wine. In a few ſeconds the tur- 

tle became fade and. died: in "wy 9 8 an 
| hour. ; Bork: 
__ »1L injeed 1 wide in 0 like'1 way, 8 an; 
nad quantity of the ſpirituous ſolution ofopium. 
In ſeven minutes it became wirhout motion, and 
died at the end of four hours. | 4 

I injected a third with the aqueous ng of 
opium. It continued lively for two Rory Te: > 
died at the end of the eighth. | _=_— 

The reſult of a repetition of the e | 
on nine other turtles, was perfectly analogous to 
that of the foregoing; ſo that there can be no longer 
any doubt of the action of an aqueous ſolution of 
opium, injected beneath the ſkin of turtles. 
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h wiſhed to ſee Vue changes would be wrought : 
in the heart of a turtle, on n applying to it 80 3 
and ka or wine, - 2 | g 9 


bf e 1 ſtripe 
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1 ſtripped the. Pericardium from the heart of 4 
tutie, and applied to it ſpirit of wine ſeycral times 
ſucceſſively. In twenty minutes it bad loſt all mo- 
tion, notwithſtanding the animal continued alive. 
It died however in leſs than an hour, when no part 
of its body was any longer irritable. = 

I applied the ſpirituous ſolution of opium to the 
heart of another turtle, prepared as above. In half 
an hour it was become motionleſs; even to ſtimula- 
tion. The animal died at the end of three hours. 

I applied the aqueous ſolution of opium to the” 
heart of another turtle, and it continued. its motion 
perfectly well for two hours: it ſtill ſtirred a little 
at the” end of the fixth. The turtle lived 1 

1 "EP an aqueous ſolution of the cortex to the 
heat of x foürth turtle; it had ſtill retained a little 
motion at che end of the fixth hour. The turtle diet | 

on the eighth. k 79 
e ent of mother tuftle, and TY 
* it ſueceſſively with feveral drops of ſpirit of | 

wine.” The to anricles Inftaritly ceaſed to move, 

and the heart! in leſs than two minutes had no longer 
any motion, even when ſtimulated. The turtle vs 
ed à long time in this ſtate. 

I opened the thorax of three turtles, on the heart 
of one. of which I poured the aqueous ſolution of 
opium, on that of another the ſpirituous ſolution, 
and on that of the third the liquid laudanum of Sy- 
denham. That on Which the ſpirit of wine Was 


pource continued to mode ſeveral hours longer | 
12 J 


than the other two, which ceaſed their motion as if 
it had been by concert. The contractions of the | 
auricles of the heart on which I had poured the 
| laudanum, were for ſome time two by two, they 

then became three by three, ſoon after which the 

animal was quite dead. The heart continued a 

longer time contracted, in proportion as the inter- ; 
vals betwixt its contractions. were of greater dura- 

tion; a new and fingular phenomenon, which 

cannot be readily ex IDO * the common 5 | 
res. 1891361 

Theſe e are not e to deter- 


mine that a ſolution of opium in water has no ac- 


tion on the heart; particularly as, when it is applied 
during the time this viſcus remains in the thorax, 
there are veſſels and blood that may ſerve to intro- 
duce it into the torrent of the circulation, and carry 
it to the other viſcera, by which a derangement of 
the animal econemy may be brought on; ſo that 
we cannot in this caſe attribute what may perhaps 
be the effect of a change in the blood, or of ſome 


other unknown cauſe, to its immediate application 


to the heart: to render the experiment decifive and 
unequivocal, it muſt be made in ſuch a way, that 


all the other parts being excluded, the heart may 


alone feel the action of the opium. It ruck 8 
then e N ne method : 
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Turtles, - 
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27 artles 1 the Hearts of which Were detached 1 the 
Thorax. 
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I removed the heart of a turtle from the thorax, 
and covered it with ſpirit of wine. Its motion 
eeaſed in a few minutes. | 

1 put the ſpirituous ſolution of opium on the heart 
of another turtle. In the ſpace of a quarter of an 
hour there was ſcarcely any contraction of it, and 
in twenty- ſix minutes it no ws ſtirred, even 
when ſtimulated. 


1 plunged the heart of another turtle into the 
aqueous ſolution. It ſtill continued to move, but 
not forcibly, at the end of half an hour. In two 
Hours all was at reſt. 

I ptunged another heart into ſimple water, and 
it ſtill retained a little motion at the end of the 
| A hour. | 
Another FOE: into the aqueous ſolution of 
The cortex, ceaſed to move at the end of two 
hours. | 5 | 
1 made three other experiments on the heart, 

ſeparated from the thorax, and plunged into the 
fpirituous ſautiorof opium, and could not perceive 
any ſenfible difference in the diminution and loſs 
of its motion, when compared with that of three 
others, two of which I had immerſed in the ſolu- 
tion n of the bark, and the third i in water. 


* 
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It ſeems then very probable, if not very. cettain, 
at leaſt from the few experiments I have related, 
that a ſolution of opium in water has no imme- 
diate action on the hearts of turtles: a new and im- 
portant truth, contrary to the opinions of the 
greateſt naturaliſts of this age, and which ſhould 
induce others that have more leiſure than myſelf, 
to inveſtigate this important matter, by mulciply- - : 
ing their experiments, varying them many different 
ways, and guarding themſelves as much as 6 
fible againſt all accidental circumſtances.” Care 
muſt be taken that the opium may not form a glu- 
tinous fluid, and that it may not dry ſpeedily when _ 
applied to the part. I avoided this inconvenience | 
vetting the part from t time to time e with water. 15 
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Frogs that have been made to ſwallow Opium. 
'S made a frog ſwallow about forty drops of ſpi- 
rit of wine. In forty minutes 'after I found it 
dead. 5 
I made a ſecond ſwallow 8 drops of the ſpi- 
rituous ſolution of opium. At the aud of forey 1 
minutes it was dead. _ | ; 1 
I made a third ſwallo the fame quantity = a wo 
aqueous ſolution, twenty-five minutes after which | 
it ſcarcely ſtirred. It was then lying on its back 
with its legs ſtretched out. It died in ſomewhat 
leſs than three quarters of an hour. 
7 K On 
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On repeating theſe experiments on twelve other 
frogs, I found a very ſenfible difference, but not 
ſuch as to enable me to ſay to a certainty, that the 

aqueous ſolution of opium itſelf, kills frogs in a 

little ſpace, and that it cauſes conyulfions and a 

drawing back of the muſcular parts. 
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Frogs aj beneath the Skin. 


1 injeQted a frog beneath the Kin with ſpirit of 
wine. It died a minute after. - 

1 injected a ſecond with the ſpirituous ſolution of 
opium, and in a ſhort time it could not ſupport it- 
ſelf on its feet. It however was able to crawl a 
little at the end of thirty-five minutes, and died 
on the fortieth. _ 

1 injected a third with the aqueous ſolution of 
opium. In the ſpace of ten minutes it ſcarcely 
Kirred, and had its legs ſtiff and extended. It died 
in forty minutes. 

I repeated the ſame 8 on ſeveral other 
frogs, and the conſequences were pretty much the 
fame. It is certain then that the aqueous ſolution 
of opium kills animals, when injected beneath the 
ſkin. 
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The Hearts of Frogs laid Pp us 1 fir remaining in the 
„% * . $1 Ae | 


w—_— 1 
* 


I covered the hearts of three frogs with the 5 
aqueous ſolution of opium, and a fourth with water 5 
alone, by way of a comparative experiment. as 4. 
could perceive no great difference in the ceſſation 

of the motion of the four hearts, | | 5 

In fix other frogs I found that the motion had 
- ceaſed ſomewhat ſooner in the hearts to which T 

had applied the opium ; but having again repeated 
the experiment on fix others, I found on the con- 
trary that the motion of thoſe hearts to which T 
had applied the opium, ceaſed much ſooner than 
thoſe to which I had applied the ſolution of the 
cortex; ſo that I cannot conclude from theſe ex, 
periments, that opium, in frogs however, aun 
piſhes the irritability and motion of the heart. 

To enable me to eſtabliſh ways ob more cer 5 
| tain, I made the following pee | 
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Hearts of Frogs n frem. the e KL) 1 


I put the heart of a frog into. ſpirit of wine, 
Its motion ceaſed in two ſeconds. 


[ put a ſecond heart into the'ſpirituous ſolution I 
of opium. It ceaſed to move in twenty ſeconds. 


Bb I put 
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I put a third into pure v water. It continued in 
motion for forty minutes. 

1 put the hearts of three frogs into pure water. 
The motion of one of them ceaſed in twenty- one 
minutes; but it ſpontaneouſly recovered its oſcil- 
lations, and that repeatedly. 4 | 

The ſecond loſt its motion in ten minutes, but 
recovered it of itſelf. 

The third ceaſed to move at the end of fifty 
minutes. 

I repeated theſe experiments on vpwards of fifty | 
hearts ſeparated from the thorax. I endeavoured 

to obſerye the ſame circumſtances in all of them. 
T put ſeveral of them into the ſolution of the cortex, 
others into pure water, and others again into the 
aqueous ſolution of opium. The conſequences 
have been very diverſified, and very inconſtant; I 
could not however conclude. that opium has a real 
action on the hearts of theſe animals, when applied 
in the above manner. Such at leaſt is my preſent 
opinion, and it is my defign to make at a future 
. period a greater number of experiments. 

It now remained for me to make a new kind of 
experiments, which are perhaps the moſt impor- 
tant, and the object of which is to Examine Whether 
opium acts on the nerves. | | 
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Ffgs, the Brain of which 2pas laid bare. 
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I laid bare the brain and ſ ſpina] marrow of 2 frog, | 
and applied to them ſpirit of wine. In ten mi- 


nutes the frog could ſcarcely move, and was dead 


in thirty-five. 


I applied pure er td to the Peat of 2 frog 
prepared in the way with the preceding one. It 


was ſtill lively twenty. four hours after. io 
I applied the aqueous folution of opium to the 


| brain of a third, which at the end of W mi- | 
nutes moved with difficulty, 


A 


I applied to another the ſpjrituauis' ſolurion of 


opium, and thirty. minutes after, it Was Alt able 


to move a little. ' 

I applied. the aqueous ſolution to another, which 
in forty minutes was drawn together, and ſtirred 
but little. It died at the end of the fifty ſeventh. 

I applied the ſame ſolution to another, and thirty 
minutes after found it contracted, with the body 
drawn backwards, and the hinder feet ſtretched out 
and lengthened. 3 


I applied ſpirit of wine to «upther, which died at 


| ch end of ten minutes, The heart however con- 


tinued ſtill in motion. 


Another treated in the ſame way died i in twenty- | 
ſeven minutes, and another again in forty-five ; both 
of them after a few minutes moved with difficulty, 
On repeating this experiment on another frog, it 
died in fifty-four minutes ; at the end of the ſeventh 
it fell into convulſions, and could neither walk nar | 
Linas itſelf. „ 
B b 4 Another 
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Water treated in the ſame way was « fined with 
very ſtrong convulſions, and om four minutes \ was 
no 85 715 9 of walking. 


The erural Nerves of Frogs laid bare. 


1 opened the belly of a 7 Ll laid bare the crural 
nerves, and applied the ſpirit of wine to thoſe on 
the right fide. At the end of four minutes I repeat» 
edly ſtimulated the right foot, which remained con- 
ſtantly motionleſs. . + 

To thoſe of another I applied the Sie ſolu- 

tion of opium. After eight minutes I found that 
the right foot could no longer ſupport itſelf, in what 
way ſoever 1 ſtimulated it; but ſearcely did I ſti- 
mulate the nerves of the left ſide, when the left 
foot contracted itſelf perfectly . F 
3 applied to the crural nerves of the right fide, 
in a third frog, the aqueous ſolution of opium. 
At the end of two hours, the right foot ſtirred on 
ſtimulating theſe nerves, but not ſo well as the 
left foot did, on ſtimulating the nerves of that 
K | | 

I applied the aqueous ſolution of opium to the 
crural nerves of the right ide, in three frogs, and 
fimply applied water to the correſponding ones of 
the left; the motions as well of the muſcles of the 
right fide, as thoſe of the left, ceaſed indifferently, 


The 
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do” 


The crural Nerves of "OR 70 "which a partial Ap- 


Plication 200 made. | 


I applied un of wine to one ide only of the 
crural nerves. At the end of nine minutes, they 
could no longer contract the feet when ſtimulated 
on that ſide; but ſimulations on the other fide had 
a contrary effect. | 

I again applied the ſpirit of wine to one of the 
crural nerves only. At the end of four minutes 5 
they no longer contracted the feet, which moved 
however when ſtimulated at the part where the 
ſpirit of wine had not touched. On touching the 
other nerves, the muſcles every where contracted 
themſelves very well; a proof chat the action of 
rhis fluid does not extend to beyond the rains that 
are touched by it. 

I got ready a frog for a comparative experiment, 
to the neryes of which: I applied nothing ; at the 
end of forty minutes it till contracted its feet. 

The foot of another frog, four minutes after I 
had applied ſpirit of wine, no longer contracted 
itſelf, unleſs when the part of the nerves towards 


the legs and thighs, where the ſpirit had not reach. 
ed, was ſtimulatc. 


Te 
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The Crural Nerves "of Frogs detached from the 
| Vaiertebræ. 


"x cur the crural nerves at their going out of the 
vertebrz, and applied ſpirit of wine to thoſe of 
the right fide. At the end of two minutes the 
right foot, although ſtimulated, and its nerves prick- 
ed, no longer contracted itſelf ; whilſt the nerves 
| df the oppaſite fide were ſcarcely. touched, when 
| the left foot contracted itſelf forcibly. 4 
I applied the aqueous folution of opium to the 
_— fide of another frog prepared in the ſame 
way. At the end of thirty minutes I found on 
Fade the nerves, that the correſponding foot 
| moved, but not ſo forcibly as the left foot on ir- 
ritating 'the nerves of that fide, 

| 1 plunged the crural nerves of another on one 
fide into the above ſolution of opium, and thoſe 
on the other fide into pure water, and found each 
of them, when irritated, to contract the feet alike, 
even at the end of fifteen minutes. 

Theſe experiments are not at all decifive ; they 
may however furniſh matter to a variety of re- 
flections. Notwithſtanding it appears indubitably 
that opium, even when fimply diſſolved in water, 
whether it is introduced into the ſtomach by the 
ecſophagus, or into the inteſtines by the anus; 
whether it is injected Hencath the ſkin, or into the 
95 | ; aubdomen; 
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abdomen ; whether it is applied to the brain, or 
to the medulla oblongata; acts on the animal body: 
yet a doubt remains whether its action and energy 
are wrought on the nerves, or whether it needs the 
vehicle of the blood and circulation, and the mo- 
tion of the humours, to give it activity. We 
have ſeen that the venom of the viper acts in no 
other way than by the medium of the blood; and 
the two vegetable poiſons of the ficunas and cherry» 
laurel appear to act in the ſame manner. It is 
certain that all poiſons, as well as opium, kill when 
ſwallowed; but this does not prove that their ac- 
tion is wrought immediately on the nerves, and 
that they do not employ the medium of the blood. 
There are many paſſages open in the mouth, in 
the ceſophagus, in the ſtomach, and in the inteſtines, 
through which the moſt nimble and active parti- 
cles of theſe poiſons may introduce themſelves 
readily into the blood. Thus the difficulty which 
ariſes from the mortal effects of opium when ta- 
ken internally, does not prove that it a&s imme- 
diately on the nerves; and we have beſides de- 
monſtrated that the three poiſons, the venom of the 
viper, the ticunas, and the cherry-laurel, have no 
immediate action on the nerves themſelves. 

To be enabled to make ſome very probable af- 
ſertion-on this difficult matter, an experiment muſt 
be imagined in which opium may act freely againſt _ 
the nerves, without the ſmalleſt introduction of it 
into the blood, or rather, without its touching the 


enn Such an experiments confidering 
oh 
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the dexterity and preciſion it requires, is not one 
of the eaſieſt to make, and can be only well tried 
on very ſmall animals, and on a very few of the 
nerves. I could think of nothing that would an- 
ſwer my purpoſe better than the crural nerves of 
frogs. To obtain certain conſequences, and ſuch 
as do not proceed from deceitful and variable ex- 
periments, it was neceſſary to make a great many 
trials, to exclude all the preparations that acci- 


dental circumſtances might have rendered imper- 


fect, to compare the different conſequences with 


each other, and. to weigh them in each caſe, with 


thoſe of the recen intended to ſerve as com- 
parative ones. 


The following is wr plan I have Dey in mak- 


ing theſe experiments. As the number. of them 
already exceeds 300, I ſhall regard the inferences 
1 have drawn from them as certain, till ſome one 
Mall be able to demonſtrate to me the contrary. 


I open the belly of A frog, and lay bare the cru- 


ral nerves, by means of ſmall pincers and ſciffars, 
in ſuch a way that they are entirely freed from 

every other part, I then cut the vertebræ and body 
of the animal in two, preciſely .at the place from 
whence theſe nerves go out, which, by gently agi- 


rating the neighbouring parts, fall betwixt the 


thighs of the animal. In this ſtate, I remove the 
thigh bones, and totally clear the nerves for the 
length of eight or ten lines, and in very large frogs 


of even more. I let fall the nerves of each thigh 


into a ſmall hollow glaſs, which receives them in 
| — 
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ſuch a way, that I can fill each glaſs with a fluid of 
any kind without its touching the adjacent muſ- 
cles; the nerves are not only freedffrom each 
other, but likewiſe from all contact with the thighs. 
I uſually put into one of the glaſſes, ſuch a pro- 
portion of whatever I wiſh to try on the nerves, as 
to cover the greater part of them with it, without 
its being poſſible for any of the liquor to find 
its way to the thighs, and mix with the blood. I 
take the precaution not to leave any veſſel faſtened _ 
to the nerves, and to put a little water into the 
other glaſs, to keep the contents of it wet like 
thoſe of the firſt. In this way I can make 
a compariſon betwixt the nerves that are enve- 
nomed, and thoſe that are not, compute the time 
that they continue to contract the muſcles, and 
judge of the vivacity of the motions. 

I deſtined 300 frogs for theſe experiments, 104 
divided them into ten claſſes, according to the dif- 
ferent intervals of time that I kept them under trial. 
Thus I kept the crural nerves of the firſt claſs, which 
as well as all the others was compoſed of thirty frogs, 
in contact for ten minutes, with an aqueous ſolution 
of opium on one fide, and with water on the other. 
Thoſe of the ſecond remained in the ſame tate for 
twenty minutes, and ſo on to an hundred, after 
which time the nerves were no longer capable ot 
contracting their muſcles. It is true, that in ſome 
other experiments I have found that 100 minutes 
were not ſufficient for the nerves to entirely loſe 

the W of contracting the muſcles; but theſe 
| | different 
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| different ad depend upon a thovſagd | 
particular circumſtances, and do not invalidate the 

law of effects that I have obſerved in this ſeries of 
300 experiments. 

This is the reſult of the trials I have made: At 
the end of the firſt ten minutes, I ſtimulated the 
medicated nerves ; I ſhall diſtinguiſh in this way thoſe 
to which I applied the opium, and thoſe which 
were not medicated, and found that the two feet; 
Tight as well as left, contracted with the ſame force 
and vivacity. | 5 
At the end of twenty minutes, I tried the ſtimu- 
lation on the ſecond claſs of frogs, and could per- 
ceive no ſenſible difference betwixt the motions of 


the two feet, which were almoſt as lively as thoſe in 
the firſt experiment. 


Ar the end of thirty minutes the motions of the 
two feet were feebler, but alike in both. 

At the end of forty minutes, the feet ſcarcely con- 
tracted; but their diſtinct muſcles were clearly ſeen 
to contract, when the crural nerves were ſtimulated 
and the motions of theſe naplges were equally lively 

in each foot. 
At the end of fifty minutes, the Wacker were diſ- 
tinctly ſeen to move, but not ſo much as before. 
The motions were however equal in che muſeles of 
both feet. | 


At the end of fixty minutes the motions were very 
coo but alike on both Aces. 
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At the end of 1 minutes Re deal of atten- 
tion was neceſſary to diſtipguiſh them to a certainty, 
put I could find no difference betwixt the motion of 
the muſcles of the right foot, and that of thoſe of 
the left. | * 

At the end of eighty minutes there v was no longer 
any motion'to be obſerved in ſeveral of the frogs, 
in whatever way I ſtimulated either their crural 
nerves that were medicated, or thoſe that were not 
ſo. But in the others of this claſs, I could not 
find that the medicated nerves were leſs ready to 
contract the muſcles, than the others. 

At the end of ninety minutes, very few of the 
frogs retained any motion, on their crural nerves 
deing ſtimulated; and in the thirty that formed this 
claſs of the experiments, I could not find that the 
opium had wrought any greater _ on the nerves, | 
than the ſimple water. 

At the end of 100 minutes the muſcles of the legs 
were immoveable, in whatever way they w were Kimu- 85 
lated on either ſide. 

I can conceive nothing more deciſive and more 
certain than the ſeries of experiments I have juſt re- 
lated, from which it ſeems of neceffity to follow, 
that the circulation of blood and humours in the 

machine is the vehicle for opium, and that without 
this circulation it would have no action on the e 
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The aqueons Solution of Opium injetied into th Blog 
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It now remains to be ſeen whether opium, when 
injected into the veſlels, cauſes death, and whether 
it produces the ſame derangements in the animal 
economy, when introduced into the eirculation of 
the blood, as it does when ſwallowed, or n 
into the different organs and viſcera: 

1 injected, about eighteen drops of the aqueous 
ſolution of opium into the jugular vein of a large 
rabbit. It was ſcarcely injected when the creature 
could no longer ſupport itſelf, or walk, and its legs 
were bent and drawn afide. It recovered in a few 
hours. I conceive that ſcarcely eight drops Ne the 
ſolution entered the vein. 

1. repeated this experiment on a ſecond rabbit, the 
legs of which, as in the firſt inſtance, were bent and 
drawn aſide. At the end of two minutes, it fell on 
its breaſt, moving itſelf a little now and then. Af- 
ter half an hour it ran about freely, and became per- 
fectly well. I 

Ihe injection tried oh he rabbit did not ſuc- 
ceed, ſince the opium, inſtead of entering the jugu- 
lar vein, paſſed wholly into the cellular membrane. 
This rabbit had no ailment. 


I en- 
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1 WI" into 156 . wi of 93 abbit 
* a/nes-Tpocnful of the ſame: aqueous ſo Mues, and 1 it 
died inſtantly. e Fins 


I repeated this expetiment o on | acthir * Ab, 


| 1 the ſame quantity of the ſolution, that is to ſay - 
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about forty drops; the creature died at 87 5 mo- 


j ment of injection: bibs 
I repeated this en on Funvelive tabbit, wich 
the ſamie doſe of the ſolution, a great part of which, 


however, flowed back during the injection. Theanl. Os 


7 mal could no longer walk, nor ſupport itſelf on its 
feet, which were ſtretched out... 1 died at the end 
of two hours. 


I conceive it to be er gaser to res. 


late, for the preſent however, a greater number 'of 
experiments on opium, injected into che jugular 
| vein, and introduced into the circulation, without 
its touching any of the wounded ſolids. When 
once it is received into the veſſels, I do not {ee how | 
it can communicate itſelf in an immediate way to 
any of the nerves, fince anatomy Ares: us, that the 
inner membrane of the b16od-vefſels is not bail 
with vrhat can properly be called nerves; andalthough 
this mould even be the caſe, opium, on touching a 
nerve, does not act on it in any way, not produce 
any derangement i in the animal. economy, in what- 
ever Way it is applied to a nerve, whether that 
nefve : is enfire, : 925 cut 3 whether. it WN 
With its pto oper oaf 5 of Heaths, or its 1 
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all theſe caſes, without any exception opium has | 
been found innocent. | 
Thus then, opium injected into o the veins, pro- 3 
duces heavineſs, convulſions, and, at length, as has 
been ſeen, death itſelf. Wine produces pretty 
nearly the ſame effects. Spirit of wine diluted 
with water, likewiſe produces heavineſs and con- 
vulſions, and if genuine and rectified, kills in an in- 
Fant. The blood is then found congealed in the 
vena cava, in the auricles, in the right ventricle, 
and in the lungs ; certain effects, and.ſure cauſes of 
| death, without our being driven- to any recurrence 
: to the nerves. 
Emeticks and purgatives when W VEY bring on 
vomiting and ſtools, as if they had been taken by 
the mouth; a proof that their action conveys itſelf 
- unaltered to the ſtomach and inteſtines, without the 
concurrence of the nerves, and i in the ſame way as 
if theſe ſubſtances had been fimply ſwallowed. 
And why not ſay as much of opium, when it is 
wallowed too? If there is no recurrence to the 
[nerves in the caſes of emeticks and catharticks, and 
there can be no reaſonable recurrence to them, why 
ſhould the nerves be employed to explain the action 
of opium, whilſt this ſubſtance, when applied imme- 
diately to the naked nerve, does not act on it in any 
manner, and produces neither change nor derange- 
ment in it? I do not however think, that any one 
will recur to the nerves, in the caſes in which opi- 
um, injected into the jugular vein, Kills, as has bon 
1 ioſtantly. 
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1 donot anna to exclude. by my . ex- 
periments, any other than the immediate action of 


opium on the nerves ; and my aim is to prove, at 


the ſame time, the immediate action of opium on 


the blood, independent of the | nerves, without. per- ö 
plexing myſelf with the imaginary hypotheſes that 
neurologiſts may invent to ſupport old errours and 5 


prejudices, and to make them agree with the princi- 


ples I have juſt eſtabliſhed. Real phyſicians have 
now a bafis of certain experiments on which they 


may for the future found their theories on opium, 
which has been the ſubject of ſo much diſcuſſion, 
and which is ſtill ſo little known ; and I flatter my- 
ſelf that they will reſolve to ſet aſide the hypotheſes 
and received opinions they have imbibed in the 
ſchools, and reflect maturely on the circumſtances 1 
have juſt related. I know the power of a pre) judice 
in favour of old erroneous doctrines, and how great 
the reſiſtance 1 is even to the moſt certain and Jumi- 
nous experiments. T he man who is at lengt! con 


vinced of the truth of facts, which are always fe- 
fiſtible, will not liſten to the moſt direct conſe- 


* 


quences. Prejudice has certainly a great ſhare in 


this repugnance; but i it is, above all, our ſelf- love 


that dreads to adopt new truths, becauſe they carry 


with them a tacit avowal of our ignorance ; hence 


ariſes the difficulty of bringing thoſe who are ad- 


vanced in years, and men of learning who have al- 


ready acquired a reputation, to admit of new diſcos 
| Yenies. 
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; Let not the fuddennels of the effects of opium, 
and the inſenfible diminution of its weight, be 


brought in favour of the nerves, againſt the blood : 
ſince it has been ſeen that the venom of the viper, 


the Ticunas, and the Cherry-laurel, when injected 


20 into the jugular vein, act inſtantly, ſo as to occaſion 
death, even when employed in very ſmall quanta- 


ties; and ſince it has been found by experience that 


the action or effect of theſe poiſons i is wrought on 


the blood, and not on the nerves. Oil of vi- 
triol kills, when injected into the blood, even in a 
very ſmall quantity, and no one, I apprehend, will 


ſay that this liquor acts on the nerves, and not on 
the blood. Common oil, and many other innocent 
ſubſtances, when injected in the ſame way into the 
blood, kill even very ſuddenly, and produce very 


ſtrong convulſions. Every one muſt perceive, that 


all the derangement theſe bodies can bring about in 
the animal economy, is fimply mechanical, and de- 


pendant on the ſtoppage or diminution of the circu- 
lation in the different viſcera, and not on an affection 
of the nerves. We muſt not even be aſtoniſhed at 


| obſerving very great derangements produced by ve- 
ry ſmall quantities of matter, fince the active part 
of bodies, and particularly of medicaments, i is abſo- - 
lutely confined to very ſmall maſſes, I can almoſt 


Hy, to atoms. And I cannot conceive how any 


force can act on the nerves, and occaficn the greateſt 


diſorders in them, and can yet in no way act on the 


| blood, whilſt we ſee that the ++ part of a grain of 


f the-venom of a * is "ſufficient to kill a bird, 


* 


when 


/ 


- 


j 


©N.20 L $0N es W 


- mixed with its pla ; and perhaps that which 
renders this animal gum poiſonous, may till again 
be no more chan che are . of this. fraction *. A 
grain. 

Dr. Robert Wpytt arts, 2s ? an n argumeny _ 
the blood in favour of the nerves, that when the 


heart of a frog is removed, the opium it is made to 


ſwallow acts equally againſt ſenſation. and motion; 3 Fg 


but that when the head is cut off, and the ſpinal mar- 


row deſtroyed, the opium operates ſlower and leſs 
violently... The firſt part of this reaſoning is, as bas 
been ſeen, altogether falſe, and the other part, even 


if it Wy true, Waris prove noche ; becauſe when 5 : 


e 


mal economy may ho ſo changed, that the opium 
can no longer act, as it previouſly did, in a ſtate of 


health. Indeed purgatives, emeticks, and poiſons | 
in general, only act on living animals. But in the 
preſent caſe, Whyttẽ's experiment is not conforma- e 


ble to mine, which I have however repeated ſeveral 
times with the utmoſt attention. Here again, a. few 


* 


experiments can decide nothing, conſidering the : 


great diverſity that attends the event of them. 


To render the experiment more fimple,: and ſub- 


ject to fewer difficulties, I did not cut off the head By ; 


of the frogs, but made a ſmall opening in the cra- 
nium, through which, with a large pin, L deſtroyed 


the whole of the brain and ſpinal marrow. In this 0 
way 1 ayoided the great loſs of blood that the ani- 


mal ſuſtains on its head being cut of, and facilitated 


the. egmpariſon with the frogs that: 22 been made 
555 N e 
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to willow opium, without the brain'and foinal mar- 
row. I noted the duration of the heart's motion, 
and from time to time ſtimulated the crural nerves 
of all of them. I can certify, that having Pre: 
pared forty-eight frogs, twenty-four in one way, 
and twenty-four i in the other, I could not perceive | 
the opium to act later, or more feebly, in one caſe | 
than i in the other. 
I however deduce from theſe conſequences two 
very important corollaries ; the firſt of which is, 
that the motion of the heart neither depends on the 
nerves, nor on that chain of ſenſations that con- 
ſtitutes animal life. The ſecond is, that the 
action of - is independent of the nervous 
ſyſtem. . i 85 
I findin ſome authours a ſtrong argument againſt 
the blood, in favour of the nerves, in_ the caſe 
where opium is injected into the veſſels: it is, that 
the action of this ſubſtance is ſuddenly carried to 
the neryous extremities of the blood - veſſels them- 
ſelves, and from thence to all the other parts of the 
nervous if ſtem. It cannot be denied but that fleſhy 
fibres are obſerved inthe large blood-veſlels, whence 
1 it is certain, that there are likewiſe nerves in theſe 
| parts, ſince there is no muſcle without a nerve. But 
- theſe fleſhy fibres are only obſerved in the large 
| rrunks, and not elſewhere; and it would be abſurd 


to imagine a ſtructure that 1 is belied by « obſervation, 


with the only view of ſupporting an hypotheſis a 


© which is ' combated on ſo. many ſides. It is cer- 
tem that non nerves are ſeen to got towards the blood- _ 
| + veſſels, 


vellals, to unite themſelyes with them, Pos the 
greateſt anatomiſts have not been able to find any. 
On another hand, the ſenſibility of theſe veſſels is in 
no manner demonſtated, and I have ſucceeded i in 


tying them many different ways, without the ani: 
mal's giving any ſymptom of uneaſineſs. Indeed 


very great attention muſt be paid in making theſe ' 
experiments, which are exceedingly nice, that the 
veſſel at the place where it is tied is well cleared 
of all the neighbouring parts; that it is not tied 
at a part which may be accidentally eroſſed by a 
nerve in its paſſage elſewhere; and that in tying it, 
neither the veſſel itſelf, nor the adjacent parts, is 
| dragged. J muſt likewiſe recommend the not ope- 
rating on very large veſſels, fince I have ſometimes | 
obſerved, that if a large torrent of blood is ſud- 
denly ſtopped, the animal appears to ſuffer from it. 
It is, in ſhort, a thing known to all the world, that 
the internal membrane of the veſſels is neither muf- 
cular nor nervous, and therefore opium cannot 
act immediately on the nerves, from the ſole cauſe 
of its being put in contact with che internal coats of a 
the veſſels. 
Il wiſhed to ſee whether opium, when ſwallowed, 
would diminiſh the force and velocity of the contrac- 
tions of the heart, fince it appears to have no action 
on this muſcle, that relates to the duration of its 
- motions, | I muſt confeſs, that I. could: eſtabliſh 
nothing certain on this point, notwithſtanding: I 
directed. upwards of one hundred experiments to 
; this object alone. 1 found a great variety and in- 
PA at Dn | GP" ©». eonftance 
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3 conſtance i in thoſe on the ay on which I princi- 


pally operated. I obſerved in general that opium 
given to animals with warm blood, in moderate 
doſes, increaſes the force and motions of the heart ; ; 


but that if it is given in a great doſe, it ſeems at 
once to diminiſh the vigour of the animal, and the 


force itſelf of the heart : in this it reſembles many 


| other ſubſtances that tend to deſtroy life, and to 


abate the vital powers. The action of opium is 
thus found to be quite comformable to the ſymp- 
toms that we obſerve in man, when it is taken in- 
ternally. The oſcillations of the heart, far from 
being diminiſhed, are moſt frequently increaſed ; 
and the few contrary inſtances that may be found, 

do not in any way change the general law of the .. 


85 action of opium on animals. 


I made twelve frogs ſwallow each about twenty 


drops of the aqueous ſolution of opium, and in- 


ſtantly ſeparated the heart from the thorax. 1 
opened the thorax in twelve others, but did not re- 


move the heart ; all of theſe, as well as the others,. 


had previouſly ſwallowed opium. I noted the time 0 


of its action on all the twenty- four, and found that 


the effects of the opium diſcovered themſelves much 
ſooner in the frogs, the heart of which remained in 
the thorax, than in thoſe from which I had removed 

The difference in time was more than one- 
bale, By the effects of opium, I mean the faculty 


it poſſeſſes of rendering the limbs paralitick; that 
is to ſay, of depriving the animal of the power of 


exercifing its muſcles, I do not here ſpeak of the 


1 5 | „ heart 


ol 
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heart irſelf, which continues to- move for a very 
long ſpace of time, even after the animals are dead; 
nor of the nerves, which, on being ſtimulated, are 
yet capable of contracting the muſcles, although 


the creature can in no way move them of itſelf. 
We muſt diſtinguiſh, then, the voluntary motions 


of the animal, from thoſe that are excited by an ex- 


ternal ſtimulus acting on the nerves, the ſpinal; mar- 


row, and brain, The latter are not always wanted, 
when the former no longer exiſt ; but in all caſes 
| where the latter 2 are not obſerved, the former are e ine 
fallibly wanted, 
There is er thing to be diſtinguiſhed i in 
ſpeaking of the nerves, and of motion ; this is the 
ſenſation, of which the nerves are the only organ in 
animals. In the courſe of my experiments I have 
frequently obſerved, that when the animal could 
no longer move any of its parts, if I ſtimulated i its 
nerves with needles, or applied pincers to them, it 
gave very certain ſymptoms of ſenſation. It is be- 


ſides equally true, that the muſcles frequently con- 


tract on ſtimulating the nerves, notwithſtanding | 
the creature has been a long time dead. So that 
the motion of the heart, and the power the nerves 
poſſeſs of contracting the muſcles when ſtimulated, 
decay much later than the voluntary motions and 
ſenſations. : 

I have likewiſe 8 chat opium, on 1 
applied immediately to a nerve, not only does not 
deprive it of the faculty of contracting the muſcles, 
put likewiſe does not Ae its s natural ſenſibility z 
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d it has been ſeen, that its effects are e quicker 
when animals have been made to ſwallow it without 
their heart having been taken out, than when they 
have been deprived of that muſcle. It ſeems to 
follow from all theſe particulars, that opium does 
not act immediately on the nerves, but has need of 
the circulation of the blood and humours, in exer- 
<vipg itſelf on animals. 

1 here conclude the principal 1 of 
my reſearches into opium, and I wiſh I had been 
able to have entered into a circumſtantial detail of 
the experiments, in the way 1 have made them. I 
do not now regard the ſubject as exhauſted, and am 
as far from ſuch a belief, as I am from thinking 
that there is nothing to correct in my preſent work, 
and that nothing can be added to it. This very 
5 Supplement itſelf demonſtrates the contrary, and 
if T could in any way retard the publication any 
longer, I might probably be myſelf able to add 
many new particulars, to ſee many others in a clear- 
er light, and perhaps to correct ſeveral of them. 1 
ſhall therefore lend a willing ear to criticiſms, and 
to the objections that may be made againſt my work, 
and ſhall take a real pleaſure in correcting and ren- 
- dering it perfect for a new edition, ſhould ſuch an 
one ever become neceſſary. But I proteſt at the 
ſame time, that Iwill anſwer none of thoſe pretended 
Philoſophers, who oppoſe words to facts, ſophiſms 
and cavils to experiments, poſſibilities to obſerva- 
tions, and prejudices and ſcholaſtick errours to 


batural, direct, and W conſequences. Thus 
| I ſhalt 
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1 ſhall not think myſelf obliged to repeat my expe. 


| riments, already repeated fo many times, and to 


fancy myſelf in an errour, on account of a few 


iſolated experiments which ſome one may wiſh to 


oppaſe to me, fimply becauſe they are not exactly 
comformable to mine. A ſimple glance thrown on 
my work itſelf, will ſhow how eaſy it is to be de- 


ceived in matters of experiment, even when many 


of them have already been uniform, and when one 


would the leaſt expect the poſſibility of Being led 
aſtray, My experiments, on the ſide of truth, ex- 


deed the number of fix thouſand, and the obſerva- 
tions I have interſperſed through the work are at. 
leaſt as numerous. I know very well that the queſ- 
tions I have propoſed and examined are rn 
very numerous, and that there may be ſome few in 


the number, as I have obſerved on a former occa- 
ſion, that have not been diſcuſſed with as many ex- 


periments as were neceſſary. But in ſpite of all 
this, I firmly maintain, that a few experiments will 
not be ſufficient to deſtroy the great number I have 
made, and varied in ſo many ways, and that 
like contradictions will not be aig of OY.” 
me change my manner of thinking,” 
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againſt the bite of the viper - 24 OM 8 be 
Acids, blended with the venom of the viper, hs not deprive 2 
it of its deadly qualities 5 r 
——- they render the ticunas innocent - , by 
——- but are not a remedy when 1 KEE to wounds poi- — = 
ſoned by this ſubſtance - = 417 
Air is one of the moſt active principles in awakening; 4rrata-. «| 9 
bility - - - — 142 
Albinus; his opinion of the ſtructure of the in 9 


| Alkali volatile, recommended as a ſpecifick againſt the ve- 
nom of the viper, and particularly brought into vogue by 


Juſſieun - - & „ 
— — experiments on its effects againſt the venom a 
of the viper 5 % 
. does not ſeem to 8 through the Ain „ 
to the mulcles „„ - - | 4 | 
7 — — when blended with the venom of the 1 viper 6, 
© it does not render i it innocent „ - . 
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Mlalies cauſe no change 5 in the ticunas” „ es + 
_  Mexipharmick of M. Zecmeyer OH 78 
Amber obſerved with the microſcoe - - 3804 
Amputation ; its effects as they relate to the diſeaſe cauſed by 
mme bite of the viper - - - 16 
very uſeful to guineapigs chat vis been ve- 
- nomed, provided it is made within fix minutes * the 
bite, - - * 19 
——— of the comb of fowls after they were bit, and 
_ its effeQs 'S 24 
* with cold blood; Wu effect of 5 ticunas on how 
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Bark Peruvian ; is inefficacious in the bite of the viper xa 


Birds ; the ſmaller ones die of the bite of the viper 34 
Biſmuth obſerved with the microſcope - 307 
Bite [We Viper; its effects on the ſkin - 22 
7 — — its effects are more Violent i in proportion 
as the animal is ſmaller - . - 36 
_ — it is not ſo dangerous as was believed 3 
— — — it is in reality not mortal to man — 47 


Bled; the change wrought in it by the ticunas — 129 
is not coagulattd in animals poiſoned by * ticunas 134 


| U Boerhaave admits of nervous diſeaſes - 192 
| , Bones ; their ſtructure obſerved with the microſcope 298 
PVrain; its internal ſtructure 1 - 24 
= a 
| by diſcovery of a new one in-the eye _ | 311 
. Cantharides, the effects of theſe inſects, either applied to a 
1 part bit by the viper, or taken internally . 


Cats, the larger ones make an obſtinate reſiſtance to the 
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—— — its efects e on the blood when injefled 
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venomous animals - - ee t 5 
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Dogs and Cats, recover of the diſcaſe of the venom with a | | 
facility proportioned to the violence of their vomitings - 10 

De the effects of tartar emetick « on theſe animals yenomed Wy 
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Explanation of the firſt Ten Figures of Plate the Fi. 
Taken from Mead's Work on Poiſons. 


* 


N A 7 a 5 # 5 
FIC. 1. offers the lateral view of the cranium and 
jaws of a viper. a, repreſents two venomous teeth 


on each fide, fixed in a ſolid bone, by the mecha- 
niſm that will be deſcribed hereafter. Theſe ſolid 


bones at b, are. articulated by ginglymus, as if 
they adhered to each of the proceſſus zygomatici. 


By means of this articulation they have two mo- 
tions; by the firſt the teeth ſhow themſelves, and 
prepare to bite; by the ſecond they retire, and are 


carried within, bending themſelves towards the 


root of the tongue, ſo as to approach the two jaws. 


In Fig. 5. theſe teeth are ſeen on a larger ſcale. 


| Theſe. mations are produced by a gentle depreſ- 
fion of the bone 6, and in Fig. 5. d, which, faſtened 
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a to the bone b, above its articulation, forces it to 
unite with it, and to aſſiſt in theſe motions, by which 


it is either driven without or carried within; they 


are communicated to it, both by its connection with 
the lower jaw, and by virtue of the muſcles which 


belong to it, and which are deſtined to this purpoſe. 
Fig. 1. f, mows the lower jaw, and e, d, the two 


axes or points of ſupport, by the means of which it 


. performs the motions tag to the devouring of 


3 its Prey. 3 


In Fig. 6. theſe two ares, or ann are ſeen 
at a, and b, as they ſerve to connect the lower jaw 
with the ſinciput and temporal bones. 

To fully comprehend the mechaniſm the viper 


- employs in ſwallowing its prey, it muſt be obſerved 


that the jaws, both upper and lower, on the ſame fide, 


are capable of moving at the time the oppoſite ones 


remain fixed and motionleſs ; ſo that both jaws on 
one fide may be carried without, or brought within, 
whilſt thoſe on the oppoſite fide either have con- 
trary motions, or continue fixed and immoveable. 
Now theſe jaws are provided with ſmall teeth, F ig. 
1-2, and Fig. 5. c, which adhere very ſtrongly to 
their ſuperficies, and which, from the purpoſe to 
which they are applied, may be called hooks. It is 


in conſequence of theſe alternate motions of re- 


traction, that the prey is driven into the ſtomach. 
The number of theſe hooks is more confiderable 
4n the upper than in the lower jaw. 
Fig. 5. c, repreſents theſe teeth, or hooks, of the 
vrper 185 Fig. 6. 4, thoſe of the lower. 5 
| Fig. 


A - 


junction of the two parietal bones, is here formed 
of a ſingle one; whilſt the os frontis ö, which is 2 
| fingle bone in men, is formed in this 2 of two 
bones united by a ſuture. 

c, the anteriour entry of the orbit of hs pe, hols 
lowed in the frontal bone. 

4, the bones of the noſe. 

e, the Py ee which | in this animal „ 
entire. 

But before we leave he bee of this dan Wide 
not forget to obſerve, that the venomous teeth differ 
from the others, not only on account of their fize and 
motion, but in having very diſtinct qualities. In 
the firſt place, it muſt be remarked, that although 


two of them are found at each fide; they are very 


rarely faſtened with equal ſtrength to the ſockets 
that contain them. Sometimes the 'exteriour tooth 
on each ſide is the looſeſt, and at other times this is 


the caſe with the interiour ones. At others again, 


the internal on one fide, and external on the other, 
are the looſeſt. When the teeth jut out or project, 
that which is the beſt faſtened riſes more than * 
looſer one, which appears longer. 

By weighing all theſe circumſtances, and ſome 
others that remain to be mentioned, we ſee that the 
viper, in biting, only employs one of theſe teeth on 


each ſide. Nature has made this diſpoſition, to the 
end that the action of one alone may ſuffice to con- 


vey into the animal the 57580 preys upon, all the 
"2 | venom 


Fig. 4. ſhows the upper part of the head. The 
finciput at a, which in men is formed by the con- 


4 4 w) : 


5 © venom 3 on ons fide, and which is ſhed with 
2s much efficacy to the reptile itſelf, as if both teeth 
had acted equally. | 
The tooth of the viper, in wounding, defetibes a 
ſegment of a circle, and this crooked ſhape, which 
makes it reſemble in a degree the claws of a bird of 
Prey, Fig. 1. a, and Fig. 5. a, gives it a much 
greater ſtrength than it would otherwiſe have. But 
this ſhape prevents the tooth from diſengaging it- 
felf, whence it ſometimes happens that the animal 
preyed upon; in making efforts for its deliverance, 
plueks it out, particularly as the viper, perceiving 
_ uſfelf: dragged by a variety of motions, applies its 
tail to the earth, till it finds itfelf well fixed. If by | 
this means it cannot preſerve its tooth, the latter is 
broke in the weakeſt part of its articulation. Na- 

- ture, to remedy this evil, has contrived that the 
tooth which was before looſe, fuddenly acquires a 
great degree of firmneſs, and that in the place of 
the one which fell, another, which is detached at 
| pleaſure, immediately ſucceeds : a tooth broken or 

* + plucked out, is ſoon ſupplied by the ſmall rudi- 
ments of young teeth that are concealed in the 
„ ſocket betwixt the roots of the venomous teeth, and 
wich, by degrees, at length become perfect. 
= In the rattle-ſnake I have remarked fix teeth of 
this kind, growing on the ſame fide. I ſhall not 
| hazard any conjectures as to the cauſe of theſe aux- 
Miary teeth falling into the empty ſocket; but 
„ from all that has been hitherto ſaid, there is great 
reaſon to believe that their true uſe has been n affigned 
| to 


— 


- 
% ? - 
* l 
— we 
: 
( l ) > 
, 


to them, fince the preſervation of theſe animals ren- 


ders ſuch a fupply indiſpenſably neceſſary. 0 Pee. 
The venomous teeth are hollow, from where 
they are fixed in the ſocket to the point. This 


hollow begins at the top of the orifice placed at the 
anteriour part of the tooth, Fig. 2. a, and ends at 


ſome diſtance, near the ſummit . The reſt of the 
tooth is firm and ſolid, and cut like a tooth-pick. 


middle. 
The venom is oh 2 capplied b * A . 


ſituated at each fide of the cheeks. It is attached 


by a ligament (a, Fig. 9.) to the finciput, where it 
proceeds to faſten itſelf to the occiput and lower jaw, 


by means of another ligament b. A ſtrong white 


membrane which goes out of theſe ligaments, ſerves 


© bind it ſtill faſter, and to ſecure it from too great 
a compreſſion, to which it would otherwiſe be ſub- 
ject, either by too great an accumulation of the ve- 


nomous fluid, or by too violent a preſſure made by 


the animal to expel this fluid. The excretory con- 


duit e, is formed by a continuation of this ſame tu- 
nick. This conduit is carried from the gland to 


the cavity of the tooth, by means of the bag or 


ſheath (Fig. yo! 8. ) which encloſes the teeth on each 
ide. 


, Fig. 9. is a {all His gien, the pi of 
which to the teeth cauſed is to be taken, for the ſe- 
cretory organ of the venom, though it ſeems to be 
nothing more than a lymphatick or ſalivary gland, 


and to be abſolutely wanted in the rattle-ſnake. _ All 


Fig. 3- ſhows the e of this . cut in the | 
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. Pra vi ove | > 
+ themnuſcles that. concur towards the 2 of vitingy 
_ fituated in the viper in ſuch a way, that when 

they act they made a ſtrong compreſſion on the 
gland chat contains the e and * aſt the 
— of the latter. | 
That which of all of - Sl ee che moſt 
E to this ejaculation, is the muſcle d, Fig. 9. After 
riſing out of the lower jau, it extends obliquely 
below the gland that contains the venom, till hay- 
ing paſſed betwixt the two ligaments, a and 6, it is 
returned back upon the outer furface of the gland, 
and is ſtrongly faſtened to it in a direction parallel 
"to its length, by the ligament a, which ferves it as 
a tendon. This muſcle may likewiſe'affift in cloſing 
the jaws. Its greateſt ackion however confiſts in 
making a ſtrong compreſſion on the venomous gland 
5 it ſo exactly furrounds; and this compreſſion is 
made nearly in the way we employ in expreſſing the 
zuice from an orange. The diſpoſition of this 
muſdle, (which extends over the whole ſurface of 
the gland, and takes the ſame" direction as the ex- 
- eretory conduit) and the very end of this conduit 
(Which appears tendinous, and terminates at the 
roof of the teeth) gave rife to the opinion of this 


muſale ſerving for the retraction of the latter. But 


it id eaſy to be convinced of the contrary, by mace- 


rating a viper's head, che kin of which has been re- 
moved, in warm WL” when the”? muſcle A TRAIN 
| eafily;.and ſhows the naked gland. 
Fig. 7xptclentgan entire viper's head. At a are 
ſeen the two venomous"teett onehh ſide, encloſed 
. a 
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ſheath be different ane of & bree. 85 
| ton and diſtenſion are readily obſerved. 1 
' 'b:ſhows"the entrance of the trachea placed in 
ſuch a way, that it is as little as poſſible e to 
eompreſſjon at the time of deglutition. 
hoe the tongue of the viper, which ſerves it 
in ſücking up the dew. It is this perhaps that 
places the auxiliary teeth i in the _ n as. 


Wen require. 
Fig. 8. ſhows the bag or PIER that 0 es the 
two teeth. It is drawn large, that its fringed * 

ures %, 8 be the reacties Uiſtinguiſhed. 


— 0 2 a 
N 5 1 * 


/ 


uu the Beplaneton of Mw the . 
. Mett er * 
Fig 1. 1 m. is a bit of 1 in e are fm, 
in the middle and internally, ſeveral brown ſpots ; 
its whole ſurface ſeems to be covered with ſmall 
"AD cylinders, in ſome * e to * 
other. | 
* ee a final dende '& the due 
hair, which had been ſtrongly nn on glaſs 
port - object, with an iron plate. 1 t 
Pig. 3. is a fragment of the above figure, 3 in W 
very ſmall globules; — ſtom iche winding ey- 


linders, are diſtinguiſhed; 2b 207 WA. 


Fig . is another ae of Fig: 2. Which, 
having been ſteeped in water, takes the appearance 
of a xrapſpareas, and dri, en as it appears 

in Ng. 5. 


E e 1 


„ 


C 5 . 1 
Fig: 6. ſhows the globules of tranſpiration; © 
Fig. J. is a globule of blood, obſerved with 4 
ſame glaſs that was empinyed; in ay W AN of 
Fig. __. 
Fig. 8. is a maſs ** bk halts hs Sends: ths 


. gluten of the {kin of .cels. They appear like ſo 
many bladders filled with infinitely ſmall globules. 


preceding figure, but which have been à little 
dried. A ſmall body is ſeen. interiourly, 2 in 
each globule in a different part. * 

Fig. 10. repreſents one of theſe globules of Fig. 
9. which contained in its middle part a ſmall body 
© likewiſe ſpotted in the middle. c. which is one of 
the globules of blood, has been placed at the ſide 
of it, that their reſpective fizes may be compared. 


PLATE H. 
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Eau. of the Drawings marked with | Fra 


* 


. er 


Fig. 1. . repens the np" canine teeth ja the 
viper. 1 ergo it +9219); 1 

Fig. 2. ſhows the bake trot 1 covers Ny 
$ 5. are the edges of this bag or ſheath which has 
heen divided with ſciſſars. n e. are the two'ellipti- 
cal holes that are found at the baſis of the tooth. 
7 a are two equally elliptical” elefts, Which are ſitu- 


| ated 
bh 
— I - 


A 


VER) 


mood ond 6 the point of the fame a m. 18 


the receptacle of venom :. this receptacle opens in 


its upper part in a conduit, and this conduit pro- 


ceeds to 8. where it opens at the part in which the 
two teeth are faſtened in their ſockets. * 
Fig. 3. ſhows the ſame receptacle of venom, ob- 


ſerved with a lens; its ſhape SPPEArE, to be nearly | 


: triangular, pw. 


Fig. 4. is this fame receptacle i in its „ 1 


9 


Fig. 5. is a tranſverſe ſection of the above recep- 
tacle, which appears to be formed internally of ſe- 
veral cavities filled with venom, and ſeparated by 
partitions, 5 0 c.; the venom,: as is Indicated in the 
figure, flows out by drops, ee . 

Fig. 6. repreſents one of the canine teeth Rh 


all its cavities and apertures. 1 ſhows the, ellip- 
tical cleft near the point of the tooth; and ca. the 


hole found at the bafis. f i i. are a cavity of the 
tooth, cloſed at r, and only open at e. The tranſ- 


verſe ſection of it ſeen at the fide of the figure, and 


marked . and the other ſmall drawing at the fide 


of the figure, aro d. expreſs another ſection of 


the ſame tooth; made in a n with a b. of the 
figure: itſelf, 


Fig. 7. repreſents the gum in which th two 2 


nth are fixed, and at their baſis are ſeen fix 


ſmall teeth, which are not yet altogether formed, 


and which are deſtined to replace the canine teeth, 


when the viper chances to loſe them. 4 © 7. are 


three of theſe ſmall teeth ſituated at the left ſide. 


1 Ecz2 Explanation 
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«Fig: II. repreſents a drop of the venom of the 


viper, ſuch as it appears when it begins t to dry a lt. 


oe on the microſcope. 


Fig. I. __—_ the ſame drop when entirely 


dry. Hs | 

Fig. III. is a lap ſeveral che off dried 
venom. The letter a. ſhows a fingular cleft turned 
in a ſpiral form. The letter c. ſhows one of theſe 
clefts, which ſeparates the e from each 
other. | 


= 


Fig. IV. mows a drop of venom leb tradi the 


mouth of the viper, and left to dry on a bit of glaſs. 
At o. the ſmall globules and knots are ſeen, which 
are nothing more than ſmall air-bubbles. Letter 


nm. ſhows one of ay. In that 7 . frag- 
ments. 


; © 4 
1 
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Fig. I. repreſents a nerve ſeen wich leis that 
magnified: fix times. The letters cc 6. ſhow: the 


white bands, which are of the ſame fize; and fitu- 


ate d at equal diſtances. The letters o, 66, 0 0, 
are the intervals, the colour of which is net fo pale; 
they are likewiſe of the ſame ſize, and equidiſtant. 


WR | Fig. 


0 


Dig: 11-48 is nerve enlarged about Acht babes 5 
9 Its bands are not ſo regular as 
thoſe of the former ec nnn Places tem 


| wocrofs each other. 19999 DM 


Fig. II. is another nerve, as * of which 
ui more diſtinct, and approach each other in dif- 


ferent parts p 'A „bre m burwith- ; 


N 3 r 1 


out oroſſing. 
- Fig. VI. repens» nerve, gers of the bands 
of whichiapproach, and others croſs edch other. 


Fig. VII. is a nerve in which ſeveral yy _ bands | 


crofs-cach other at different angles. 


Fig. V. ſhows a double range of bands in a 


nerve examined witk a lens that magnified fix 
times; the bands of the two ranges, ar, oc, are 
equally large, and are all fituated at equal diſtances : 


they enter into each other, as the band o. is ſeen to 


enter into the * a. * the band c c. -into the | 


band r. 
The e * Fig. vm. is . of | two 


nerves : ra, 1a, ſhow one of theſe nerves; and a o, 


4 o, the other. Yrs mn * * uajon of 
* two nerves. * 
Fig. IV. mw. « a nerve As into . 4 B, 
| ce, or, m. In neithre of e ihe bands gither 
oroſs each other, or meet. 7 

Fig. XI. repreſents a nerve > ent bo. a very 


; NL with its cellular membrane. 


4 4. are the two extremities of the nerve. n. are 


8 
oy . 


\ ha 
; i 
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e membrane. · ms flames of _ 
membrane, floating in Water. 

Tbe figures IX. X. 0 . a ich 
4 theſe bands appear and diſappear, as they are ob- 
ſerved with a greater or leſs degree of light, and 


with lens of different ſtrengths. c © cc, are the 


- White bands of the nerve of figure X. and a a a 4. 


the dark ſpots, In turning the reflecting glaſs of the 
mieroſeope the bands diſappear, and the winding fi- 
bres of Fig. IX. are ſeen in their place. The bande 
: ccc. of Fig. X. become the convex winding ſi- 
bres, ccc. of Fig. IX.; and the opake intervals 
4 4 a 6. of Fig. X. eee M non 


e IX. inks 5 
a nn © - 763 nee en ee 
kalen, 1 Plat the nnn. 

WW: £47 CTC I 


Fig. I. repreſents a ptimitive nervous cylinder 
which ſeems to have here and there on its coats ſe- 
veral fragments of winding threads, and ſome round 
corpuſeles in its interiour part: 

Fig. II. repreſents another cylinder, which ſeems 
filled with very ſmall globular corpuſcles, K 
in a gelatinous tranſparent humour. 

Fig. III. See _ men nervous on 
linders. 

Fig. IV. 04" "O a F of ee nervous 

n e 0 m. is one of theſe cylinders entirely 
ſtripped of its external membrane, The cylinder. 
| * by n e. is bare, except its extremity # e. 

e which 


** 


Hbich io covered. ae * 
entirely covered with its membrane. The cylin- 


der 18. is perfe&tly covered with its coped em 


"Figs: v. * weder of, choſe primitive b 
nervous cylinders... 1 i 


Fig. VI. cy wi a primitive ee 
one half of which, à c. is formed of a tranſparent ; 

and. uniform thread ; and the other half, m d. is al- 
moſt twice wing, leſs dre and, irregular 
and rugged. Nö, il 

Fig. VII. — a primitive neryous. cylins 
, in which or. the thickeſt part, is covered with 
% Mil, network, formed of very delicate fila- + 
s he n r 5. is ſtripped N this cellular 

kann _ * 3 

Fig. VIII. 2 2 primitive nervous cylin- 
der covered with its exteriour coat. This is com- 
poſed, as it appears to be, of very ſmall winding 
threads, which proceed for the length of the lr 
der itſelf. 

Fig. IX. repreſents 2 primitive nervous, e- 
der, covered. with its external coat. nel 
Figures, X. and XI. repreſent two fingular cangls. 


found. i in wg ſubſtance of the denn 8 ; 
At Abb air}. 45H34! 8 82 #2 $0325 52% v 
: > 3 tt 
44 MG bY * A T E v. ho * i 1 | 
| 267 2783 $94 11 
Fig 1. a een viſe bodies found 
in rs cellular covering of nerves. N 


KS 


" 
EW 


( | 
"ts Fig: II. repreſents very "ſmall corpiſcles found | 
in the medullary ſubſtance of the nerves. 
Fig. III. ſhows the apparent fize of the — | 
of the blood of a rabbit, obſerved with the ſame 
glaſs that was afterwards employed in Fig. Ix. 

Fig. IV. repreſents ſeveral 1 n of 
the cellular membrane of fat. 

Fig. V. reprefents two threads, u, a; plated one 
at the fide of the other, that their relative fizes may 
be the better ſeen.” The thread . belongs to'the 
cellular membrane of fat, and the thread a. to the 
external cellular membrane of a nerve. They are 
both perfectly cylindrical, and pretty equal in fize. 
Fig. VI. . is a lamina cut from the cortical 

ſubſtance of the brain, and obſerved with a very 
ſtrong lens. 1a. are ſmall round corpuſcles, which 
appear to be filled with a gelatinous humour. 

Fig, VII. » 4. ſhows the windings and inteftini- 
form circuinvolutions that are ſeen in the cortical 
ſubſtance of the brain. 7 r. are the above 8 
cles. 

Fig. VIII. » 7. repreſents a chin Ans of the me- 
dullary ſubſtance of the brain, which, obſerved 
with a micreſcope, ſeems to be formed of an heap 


_ of inteſtines r.; at their fide, at à 4. are ſeen ſe- 


veral pages detached from the cortical ſub- 
Fig. IX. repreſents a tad ithe retina where it 
is not radiared. It ſeems to be compoſed of a very 
„ ee men nen So- 5 
N 1 r. n $4 68 by | 5 
8 a "Fig 


TIT  —- Wh 
Fig. X. thows: theſe globules of the tetina of 
their apparent ſize, relatively ag Ig"; plobules 
of blood of Fig. XI. 
Fig. XI. is another ſmall © e of n 
with the globules, and cellular membrane. 
Fig. XII. repreſents the hollow of the eye, or 
the internal ſtructure of the retina, of a rabbit. At 
7 r. are ſeen the nervous rays, which proceed from 
the centre, and go on two oppoſite ſides as far as 
the edges. The two oppoſite parts of the retiha, 
„ m. do not extend ſo far, and are not furniſhed 
with ſuch donſiderable rays. Theſe rays; or ner- 
vous fibrils, ſeem to be cut by knots or diaphragm 
placed at very ſmall diſtances. The engtaver has 
not been ſo happy in the execution of this figure as 
in the others. It is not. poſſible to meet with an en- 
graver who can expreſs; With the graving tool, all 
theſe little indeterminate ſtrokes, which characte- 
rize the truth of the object, and | which, are not ne- 
glected by the perſon who at once delinea e | 
ject, and obſerves it with the microſcope. -/ ö 
Fig. XIII. ſhows globules of blood . 
with the lens employed in viewing the retina above. 
This is done that a n 1 be formed of 
their relative ſiaes. i e #5155 Av. ad 
Fig. XIV. repreſents — — 8 
net work of the retina, which is ſimply a web of 


winding veſſels, to which the globules are attached. 
| - yu XV. repreſents a ſhred. of the retina, after 
| been a little macerateg. Several of the glo- 
dale that compoſe it appear to be detached; the 

| print 


Rs 


print of them herermrümggains, and the hollow i 
which they were ſunk. 468026197 AS gd * n 

Fig. XVI. ſhows ſeveral, irregular; handing tha 
were detached with the point of a needle; . 
ä W man ef salad. Ig Sy. nn 
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Fig. — a tendon e ly ug 
dog a had ret 0: Sam ö ob wm 
Fig. II. repreſents another tendon; likewiſe ob- 
20 ſerved with a very weak lens. G 1059+ ell dn ohr 
Fig. III. repreſents a2 primitive tendinous faſcla, 
which appears to be formed of ſeveral Primitive | 
and parallel tendinous threads! 4 r. are two of 
cheſe thre ails detached from the othe s. 
Fig. IV. repreſents another tendinous faſcia 
ſtrippedꝭ of its ee and N 
pithitive threads, ai fe — 15 (9.90 
brane "ofa tendinous faſcia, Ahieh fle, to be 
forthed of ſeveral winding weer a ee, | 
the ends of theſe cylinders; s 10 
Fig. VI. repreſents four en kalle 
in contact with each other, and covered with their 
cellular membrane. The two marked m m. 34. 
have theit ſmall furrows in a circular form; in the 
other twWo, a 4. 1 r. they are not ſo regular. 


Fig. VII. 2 flefby- faſcia, 


f partly covered with its cellular membrane. 


a, e, are * primitive 3 threads A ſeparates. a 


. d EE 1199 4 | 
Fig. VAL. pes a primitive fey feln ar 


will with its membrane. mort 16tu on, gr g 


Fig. IX. is the fame. faſcia deprived of its mem- 


barks Its threads are united at a, ae are dif | 


perſed at the other end at. 7, 7, 7. i 0 


Fig · X. repreſents a ſmall portion of beter | 


membrane of the va cebeee n ehe 


92 „ 4 
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Fig. I. wende 2 portion of the diaphragm of 


a rabbit. The letters a, p, 75 7, ſhow the fleſhy part. 
a, 1, c, 7, the tendinous part. , is the trunk of the 


nerve that goes to the diaphragm. 45 r, ute a vein 


5 |, are branches of the nerve u. 01% 9, % are 


branches of the vein. and u, u, u, ur are almoſt im 
perceptible ramification of the vein a, r. 550 
Fig. II. repreſents a very ſmall portion of the 


. . 
” 
1 
” - 
br 0 i 1 4 
4 
= n 4 5 * _ 4 A a , 
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tendinous part of the diaphragm, obſerved” with 2 


very üg deus cee e 
Fig. III. repreſents a nerve of the eighth pair of 


a rabbit, which had been divided twenty nine days 
before. It is drawn about twice. as large as it na- 


turally is. The letters v, ſhow the-part where it 


es reproduced. 
rig 
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Fig. Iv: 7k 4 repetition of Fig. III. magiified ina 
greater _” Ne the ſpiral enen better 
ST . FEY 2 uin, ee 5 

The letters u, u, n, u, of theſe two Ane indis 
cate à part of the reproduced netve, where is ſeen 


2 white annular ſpot. id mi bin %%% 


Fig. v. repreſents the ſame nerve ſeen with very 
ſtrong lens. a, a, is the body of the nerve. n, 7; 


m, m, the cellular membrane that covers its des. 


Fig. VI. is the fame nerve ſtripped of its. covering. 


The progreſs of the primitive nervous cylinders is 


ſeen in it, and the point of reunion or reproduction, 


where the diameter of the nerve, as well as that of 


* 


the fibres, diminiſhes conſiderably, is marked r, v. 
Fig. VII. is the ſame nerve, but a good deal torn 
with a necdle, particularly at the part where it was | 


reproduced, to determine the continuity of che pri- 
mitive nervous cylinders. a, a, are the to ends of 
this nerve, cn, c, u, e of the ue ey- 
_— that were tor. * 

- Fig. VIII. repreſents, he: anteriour half 2 the. 
bulb of the 0x's exe, 0 gs at the, concave 
ſide. & 25 1 

- The letter yy r out, * — ſelerotis. w, 
the giliary body, likewiſe called ligamentum ciliare. 
e, the proceſſus ciliares. c, the uvea, 90 a, the 


pupil. * 915 Fo + Kt * 
Fig IX. is the batf of Fig. vIII. in which the 

cyiaty body, as well as the pew canal o, is partly 

detached from the reſt of the figure. * is the tu - 


oy nica 
1 


u > 


We: >) 

nica ſelerotis. Aripped, of the. tunica, 9 * 
the ſmall hollow in which the ciliary body, or liga- 
ment, is attached to the tranſparent cornea. The 
Lag es ſo, 5 indicate a membranous ſubſtance 
ormed by the meeting of the tunica choroides e, 
the ciliary ligament 0, and the uvea 3. The letter 
e, ſhows the part of the Here chat is fegte gen; in 
the Mr Ge MSF eren eee 1 115 | 
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2 2 1 a very 1 ee af 1 epi- I no 
dermis. Very ſmall globules are obſerved i in dif- 


ferent parts of it. 
Fig. 13. repreſents another lamina of the epider- 1 

mis, covered with water. It is not different * 

the firſt. 

Pig. 14. repreſents a ſmall bir of buman nail ob- 
ſerved dry, _ 

Fig. 15. ſhows the fame portion of nail, but ficep- 

ed in water. 

Fig. 16. ſhows 7% appearance. of a | ſmall hollow 
made with a pin in a lamina of talc ; both edges | 
are interſperſed with winding threads and globules. [i 
Fig. 17. repreſents a pinch of hair-powder, or | 
powdered ſtarch, wetted, and afterwards obſeryed 
with the mieroſcope. | 
Fig. 18, ſhows the appearance of the were pow- 
der obſerved dry. l 
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Fig 19. repreſents the veſicles of fat W ee | 
ben betwitt the laminæ bf the adipoſe membrane; 
They, are filled either with an oily or fatty humour, 


according to the animals to which they belong, and 
are covered with winding cylinders. 


Fig. 20. ſhows one of the above veſicles deprived 
of its winding cylinders. 


Fig. 21. repreſents a lamina, ber rather ſcraping, - 


of. ivory. 


Fig. 22. repreſents a wm * — thread ob- 
ſerved dry. | 


2 * woe the appearance of the fume thread, 
. 1 GH 
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Fig. 1. en a cylinder of very pure © gol, 
obſerved breadthwiſe. | 
Fig. 2. is the ſame . obſerved longitudi- 

_— 

Fig. 3. is a ſmall bit of gold-leaf.. 
Fig. 4. ſhows four atoms of de pure bloer 

filings... 

| 2 Fig, 6. ſhows an atom Is zinc, obſervil dry. | 
© Fig. 7. repreſents ſeveral grains of calcined mag- 

acka, the ſurface of which i is covered with . 

Ju ay 

Fig. 8. RY bitnuth, bird dr. 

iP ig 9: * two atoms of white marble. 
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Fig, I. 3 one of the Set or Seailithed 
cylinders, of which ſponges are formed. | 
2 reagents a very ſmall fragment of ela- 
tick refin. 
Fig. 3. is a grain of common ſalt. 
Fig, 4. is an atom of filver, in which the winding 
threads are ſeen interſperſed here and there as uſual. © *. 
Fig. 5. ſhows another ſmall bit of filver, in which, 
inſtead of the winding * ſmall ſhining 3 = 
are obſerved. — 
Fig. 6. is likewiſe 1 ſmall bit of ſilver, [| 
which appears to be formed of points and pyramids. | | | 
Fig. 7. repreſents a ſmall bit of tin, likewiſe furniſh- 9 
ed with the uſual winding threads. LR! . 
Fig. 8, is a bit of antimony. i 
Fig. 9. is an atom of cobalt. 
Fig. 10. is a very fine lamina of lead, one 1 
with the uſual winding threads. = 
Fig. 11. is a bit of copper, which, like the other 1 
bodies, ſhows on its ſurface the winding threads. | 
Fig. 12. is a ſmall fragment of roſe. leaf, partly =_ 
torn with the point of a knife, SE _ 
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